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CO 13 CO 



cD-feu^ h h^>^£<t^$j&£ft£^^y^;u^ 

itna^-t y-bil/», ^>^y-hi^>ho- 

»i T S^JWStt^UW*^ * y . 
[tf5jcJS2 ] lffl©y*y4z;b«fcCft£ft,&j&i*2ffl 

f5fe^iK^2y*y-fenat.r.* Kc^atcettsti 
ffinzm lR&m2 j** Viz Jl3L~v M*g©^^ey-fejl/ 20 

[ n^e 3 ] ft*:m 2 Ett<D^»[»tt*a»*y * y *c 
l5rgB^2y*»j-fe;i/j.^^ HuiattaMi©y*y-fe 

il*iWa«»3ti&NANDai» K X», iufB«i* 
fc£D I NORxi- v ht*SCt4Mi;tST^tt 

¥i»{*y*y. 30 
^ey sctei^r, 

lfria2ffl<D-feu^ h h^>> ; ^^«, iwia^^y-fe;^ 
fM*y. 

[if >m 5 ] |«g 1 X« 2 f£*gcD^S%tt¥^i*^ 

*y tc*$i^r, 

ft<D**z y t)V<D5 -feffig©^ * y -fe;ucc^f or £ 

40 

ftriB i ^- ^©^ * y -fe^cDf^- £ ^s?ia-fe >xr > 
l^-^#©7*-*©5 ^r-^K^tL 

n/ca>ha-;uy- HKCC««e3*i* 1 ^-y#©-rf 

[ m^m 6 ] n#as 5 ia*©*»*Mt*#fM * y k 50 
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B?IBS^^x.?:tf 5r-^lt SufB 1 ^—ZsftCDik'r— 
> K IC J: 0 ftiE S *i S c i * W» 4 T *^J»«tt*Wt 

y*y. 

CS»*B7 ] «StW«:»*tSiitPitttty-=ey-fe^6 

SlR5ti/cn> hP-;l/^ F*«C««S3ti& 1 
#©^^r y H?JU©5 %ffiK©-rf y ■fe;I/iC^Ltf- £ 
«#SS^*tf^iS^tc. IJEl^-^^O-^^y-fe^© 

»©^^J^K0?-^4ifiJU W?IB^>^T>^[5I 
K©7 s -^«rtt8BaS?3tifc=i> hSitig 
Sl^n-S 1 -^-^©^^y-feiWcWftii^lSli** 
it^ci T * y a 

[ fi^f 8 ] imi 7 lBiS©^»2£t£*^£M * y «c 

1513^^6 y -feju^r. * iffl©y^ey-fe;uicn* 
m&j&t* 2 motels * h F7>^^^M3ti^y 
^ey-fe^jL^^ k «»ffl©^€:y-fe^iiL5»j«jKsti 
fcNAND^-yh, *■»«©>* y-b^*sa^j 

[ ff^s 9 ] man 7 im<DT-m&vk¥m&j * y cc 

talB##^x.^tT^y r -^«, SufBl^-^©^^- 

[tt3&9i o] fn vis^frmmc^vy^-zoimz 

^^^y^^{c^uri5j^c-r--^##ii^^T 
^cc, fuiai^-^©y*y-fe;u^^5n^^^;u 

^llfi, HufBl ^-^^©y-ty-bJl/On^ hD- 
Kc!il2m{4, fjIBl^-^^^^y-fe^©^ 
^S#ii*^lltf"rsy*y-fe;i/Cc«iB6sn-5ty 

jcfrsam i fnai^-^©^*y-fe->i/©^^s 



(3) 

3 

<■ *r s c t *$mt t- z*n&®imm&s * o . 

tree y * y -fe^ r u ±r n #ifi«c si & ^ ^ > 3 > 
FP-;uy- Fi®<t, 

Uiay-r>3> Fp-;uy- F»©— J8icKilS*i&> 
-/>n> ho-juy- hF7>fA^, 

Htri3y-r>3> FP-^y- h^<tmriai^^r3> ha- 
* ***** c i t -r *qra»»iafe¥3i»^ 

lficDy^ey-feJi/tc^y^ey-fe^MSScc lo-r 

og»3tiS21©-lrl/^ F F^>^X££*>6fi|j£3 
*i*Ci*W»i-r*I(l*3ll 1 fBiS<D^»^fe¥#f$ 20 

cn^n i 3 ] mo* i 2 ^©^«tt3a»tM *r 
ycc*5i>T\ 

pfSan^^rPitcffiasiisy-ty-feju^^ FF*jco2fii 
Fy- F«£, 

HufB2*:(D^U^ hy-bS©- ffir, HyfB3>hd- 
A>y- h K^^teffiJgLrfESSftS-feU* hy- h 

^^eVo 30 

m>m 1 4 ] is^ji 1 1 iEm<oim§m¥m#s * 
7K^(l^f3- fu m'®mnz&jjTz>~v-7zr 

^-P&MffiL. 1512-9*^3 > hP-;b^ F F*-f>* 

f«ia^^>=i>FD-juy- F«tBjfa-y-^=i>F 
n-;i,y- F»©PJ«:Sf^3n. y- F Cc WiBfflfflifg-si- 

tm^si 1 5 ] nt^cm 1 1 Ka&<D*W9tfgEtm#j * 
yccjatvc, 40 

rFU^fiftfa- FU mflBlf F n-;uy- 

h«^s©«(4*#^*-y- ^3-^*^(11/, Bute 
f tcmria^ ^>3> Fa-juy- hscoifi^sn 
[tg^ 1 6 ] 1 1 mnv^nmkmmt** * 

ytctei^-t. 

fsap^^r^csasti-s^^ey-fe^a-^ hrtoi^ 50 
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fjiaif^3>Fa-^y- FaccgsRsnsttaoy* 
ii<&aiu Mga-fe>^T>^EHB«:*jci-cfrfattao^ 

: r-Z<D±W$$:mK MfB-y*^3> FP-;uy- F^ 

tc^stisaifto^^y-bJKD^-^^giu. friB 

•1?>X7 >^T§lffi<Df :r -^^rfufB-y^'n> F P— JUy— 

1 7 ] IS^Ji 1 1 tett©^«tt*a«M * 
y tc*>ci-c, 

OTiap^SfrpitciB»3ns^*y-fe;i/n-y fp^cdi^ 
—vwom * y -fejKD 5 ^ y -fe^cc>et it ^ 

fulfil >n> Fa-;uy- F«Ct«i&3ft4 1 -<~-V 

^TUKK^fcHU frflB-fe>XT>^l5lSSiCfeC^rH?fB 

1f^>ho^y- F«ic««3ftSffl»©y*y *r 
JKD 7 s - £ 9 *S & £ -5 -r- ^ left L X "r- $ <D 
±»**trl», t?fB-y*^3>FP-/l/y- F»CCSafi3 

n^^^^^y-te^o^-^^fSib, mifa-fe>^T 

>^*[§IKcD^-^c7)5^tafB-y*^'3> Fn-^y- F^ 

fcjg^$ ns«f&©^ y -f2^}c*fi£^-5 V s - ^ £ sift a 
f^>Fo^- F«cc«fiS3nsa»©y^y-fe 

[is^ia 1 8 ] fuia-y-^3> f n-^y- hkcc«, 
iiwat-rssn** i6x»i 7 8B»©^»*tt^* 

CB«311 9] SrfiB-y^3> Fn-;uy- F^tc«M 
lalB^^>3> Fn-;uy- FjRccJgfRo^n y ^^Jg 

^JS 1 1 iatt©^l»tt**#^ y 0 

m^M2 0 ] -7 F y v **tttcE«3fi/c««©-rf 

prta^^ y u -f ±Tu^^injic5sa f -sm 1 R&n 

F p— ;uy— F «cd— JStcffiK ^ti^fU>f>3>F 

p-ji/y- f K^-f^t, BiraaD^^cffigstii^ 
1 y^ey -fe;i/jLr.^ Frt© l * y -fe;u<D^ 

^li©^ ^ y tjucgi^n^i 1 f > h p-;u 

y-F«i 4 HUlB^l hO-;Vy-F^<!:BU 

ib^i -y-^n> FP-;by- h^©r a iccga^3n^mi 
if^n> FD-jwy- f K*7-r^<t. friemi^^ey-fe 



(4) 

5 

tCjg^ti-SSil-feU* htf-b K^-Y^i, B-jtBJpf2 
y>f >^>ba^y- F«!©-^5cJgjR3ft£S&2^ 

u -feiwo 5 ^at©^ * y -feincswis n sm2 tr^a 

> F p-;l/y- higgi. mfiBH2>>f>rj> hPHl/>f 
- MRifJKJfl2-9- Fn-;by- Fjf&Qffflicifig 
$n^^2^^a> FP-;uy- F F*-f><&. 85133* 10 

^n^2tb^ hy-h^cb. HJtB»2*feu^ hy- 

F«©— «CCg!ttSnS*2i2U^ hy- h F^-Y^<t 

<tfne^i-feu^Fy-F F-5-f^tt, BirfB^y-k^ 

>r>> F P~;vy- F F^^<titiffBJfl2-feU^ Fy- 
hh'7>f^U mTlB^-t y ^;UT W<Di!?f3P^;fr|nJ<D 

Uo 20 

buIB ^ * y -fe^ r u -Y _hr a 9 ^fni ic® a? & Hi m 
2^ Y>a>Fnwl/^ Fgl<t, HiTfBa^^ifijccEK 

FP-^y-FS^ BuiB^l >*-/>p> hP-Jl/y- 
FtBifTiB^l 1f^n> F P-;t/y- F«©B8CCKS3 
h5Ilf^>hDwl/y>- F FvJrtts HulBUl 
y^eu^;i/ji^ ^ FrttfMzu^ F F^^x^Kg^s 30 
fi£»l -teU^ Fy- Fgi<b, SuiBffU -feU* Fy- F 

m<D-i$ticmmztizmi -feu^ Fy- f F^^t. 

D^^ifij{ciBa3ti4^2y-=e»;-feii/^j=.^ hrtoi^ 
* y -fe;KD -5 ^issstfoy y -fe JWCg&ftS ti 
4»2-F:/:3>FP-*y-Ftt£. liuf Blf! 2 ^ > n 
>FP-^y-F^<hfJfBH2^^> hP-^y- h 

^<t, SfflB^2^^r';-fe;V^^> bfa<D^U2 F F^> 40 

iyzztcfflgtztizmz-kis* hy- bmt, mum 2 
izis? Fy-Fsw>- fficc^M$n^^2-feu^ Fy- 

FK7^i«fU 4 mTfB^ -Y >3i > F &—Jl>tf— F 
K7 Y^iBUIB»lRC^2-fel^^ Fy- F F^>f^ 
tt, ftCC I?lB^^y^^TU-rc)fjlBa^^(7)— 9 

{cbbb^ ti * c t zm® trz> ^wm¥Mftj y . 

[»#H2 2 ] fTiBKIl y*y-fe^3Li^ F <b BufBH 
2y^ry-fe;i/JLx^ F«. ^^A^ccfci^rsc^c^ 

^i«tt*awt^*y. 50 
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[ff#3l2 3] ifi<z>y*y-fe;i'<bcn^^iitf2 

falB^l ^-t'J -hr^ja^ Ff*3CD2ffl(D-kU^ F F^> 
^**<D-#K«tt3*i5flil fcf» F«<!:. 
fJIB^2y*U -feJl/JL^.^ Frt<D2fI<D-ferU^ hh7> 
^*<0-*CcSStt3ii4»2 tr-v F£H£. 

mmmiRvm2 Ftt«cs«sns^3r^«*B*j* 
2fBo-feu^ f h7>^^i^e>M5n^^^';-fe 

t?IB2{icDHrU^ F F 3>>>x ^(0— *CcSiK3 ti^> fcf 
^ F^4, 

laiBtr^ f mcmmztiz ^ v «^o-fe>^r> 
«*&**fw«c. atR$nfc3>Fn-;uy- f«(c 

tR<Z)n> F P-iVy- F«5cMiB«S«(iX»S*aL 
ft^B$tc*jaR<D=i> Fn-il/y- F»tc#A^S*a 

* [fl*S2 5 ] MflBy*';^^-y F», 2»y 

* y *>)\s*^ts c l t -rzm^m 2 4 S3tt©^» 
^14*zgf*y^y a 

[f#^JS2 6] bjib^mo^ ^ey-fejwa, -en-en 
7p-f-<>yy- F£^>Fp-;i/y- f^w-t^^ 

* y ^y- MIMWt^ C £ ^#^£-T SM^ii2 4 
[I»*^2 7 ] f51B2flO-feU^ F F^>^^^«, 

^n^ntui BS^facD ^ * y ^ ;u t m— comm* m u x 

2»-bU^ F h7>^^i3{)^«JSE3nS®U* 

UiB» 1 hc^i 2 j * y -ir;i/^- y f (t^ai^s^i* n 

-Se^ F^£. 

MIBt'v F««cSSttS*i-5^^^*tB*J*oi2>^r> 

S#ii*lft{^B55C. mFlB^ 1 y^'J^ar.^ F*$tf 

y- h«(c«9RSfii[ J: 0 feW^»*ii*fflCDW«fi*BI 
ftl L . ^31JR<D p > F n - ;uy- FiKCclirf a«aa*(4x 
l3a*UHMWR:#«R©3> hP-;by- F^cc^ 

[ IS#JI 2 9 ] 2 8 BB«©^*«tt*»f*^ 
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ytc&or, 

[ 3 0 ] 2 8 SBttO^Wfttt^ 

y-fe^© 3 *>ffig©^^: y-fe;uc2t bT-r-£ 
Kfifi i ^—tsftcoj «=e y -b;KDf- £ £rmFiB*te >xr > 
l ^ - s?»cd 7 s - * © 5 S£ Bl* 5 7 s - * K*t U 

* y -b^fcs^iAtj^a^^fflr £ c <b *&mt ? s^f 

[ gfr&n 3 i ] n^n 3 0 sa»<D^j*»te^tty * 
yccfcivc* 

>bu-)V^r- bt&tm&tMIRO^l*' b &~)l>tf~ h 

%tt¥>9tM*ry 0 

hxb^ FD>X(JFN h>^;U3iatcj:0tf 
frti, f«lBf r -^«^^x.CCfc^€>m*^, FNh>* 

? p -7* •< > ^y- h t-eov -xru yv4 ^om. 

I = S • or * E 2 
S : BS. E : IS 
a = q 3 /87rh4>B 
/3 = -4 (2m) 0 • 5 
= 2. 54X10 8 

c <Dj%fr e> . f n v > * Jim&&ffitif&&> & mm*, m 

10 [MV/cmJr^Ci^S. CCD^W^, 
fflUKKctt. 10 [nm] <D b >*^M-ffcH*C 1 0 



5 , i 6M3 ocD^-rn^ 1 3B«:e*©^»«tt^» 

[000 1] 

h^tt^T^^^tt^awy-tyecH-ra. 

[0002] 

10 t?5^jf^t£¥^M^y iltEEPROMWti 

[0 0 0 3 ]]£i5n (W. Johnson et a 

L . , "A 16Kb Electrically E 
rasable Nonvolatile Memor 
y, " ISSCC Digest of Techni 
cal Papers, pp. 1 52 - 1 5 3, Fe 
b. 1982. ) « % FLOTOX(Floating 
Gate Tunnel Ox i de) t 
- Z<DW$t&x. 4 bmtiLVfttj: J: 5 K L/c E E P 
20 ROM*«SRr*. 

[0 00 4] 0 6 5 « v htg^pJfiB^EEPRO 
MCDy^ry-fe^CD— 0J*jjrr¥ffiEL §6 6(t ^6 
5 CD L XV I -LXV Itt$Cj&5*rffiBr&£ 0 

[0 00 5] CODE E PROMKs y -feJl/SB(cF L 
OTOX-fe^ftilTl^. FLOTOX-fe;K7)1#m 
« k N + FU>/>20a<!:7a-r^>^h2 1 
a OMR: 10 [nm] Sffi©h>*^MYb«22 a«rlB 
II, CO h>*;I/8MfcJB2 2 aK^#?£ffttfl]LTN 
+ FU^>2 0 ai7P-f>f>^ h 2 1 atDlffl 
30 -CS^O^ 0 £ D 5 * «C £ o 

[0 00 6 ] h>*Jl/»ffcIg2 2 aCcSMa£*Stt. F 
N(Fowler-Nordheim) b >^;l/^#.CC 

[0 0 0 7 ] g|6 7tJ. MOS*iw^>£aur;x*;^ 

[0 008] MOS + W? (N + Fl/-^>-h> 

F>^;VM^tJB (S i 0 2 ) 
&CF N h >*^«SK3&s«ti4. 
40 [0 00 9] 



exp (-^S/E) 



= 6. 



( 1 ) 



[A/V 2 ] 



9 4X10" 
4>B l s /3hq 
[V/cm] 

[0010] CCX\ m6 5M'i6 6CC^5t^r, N 
+ FU>f>2 0 ai3>hn-;^- h 2 3 aO^CC 

«a«naiLyfcs^{c*5^4n> hp-^y- b 2 3 a 

50 £:7U-f^ > y>r^ h 2 1 a (DSSib (^7 v7''J>y 



it) *0. 5 t?Z e 

[0 0 1 1 ] C©»^ N + FUO20ai7P- 
fw>y$*-h2 1 a.(Dm<Dh>*)imtm2 2 aCCl 
0 [V] <DWE%WJPT*«:« % N + Fl/-f>20a 
<!:3>hP-^y-h2 3a©raCC2 0 [V] <tl^S 

[0 0 1 2 ] Will N + KU-f >2 0 

a£0 [V] % 3>FP-W- F2 3 a£2 0 [V] 

>>f>?-~Y>f-Y2 1 a$C*£S&3tf£ 0 " 1 M # 

*i&*«FK:«, N + FW>2 0a*2 0 [V], a 
> r P-;^/" F2 3 a£0 [V] CCS^OTm^*^ 
P-f^>^- F2 1a^N + FU^>20atC 



(6) ^fP3 2 0 0 0 - 1 4 9 5 8 1 

10 

* [0 0 13] FLOTOX-bJ^ffllifcEEPROMO 
0O5t£> 065 RC^H 6 6 ^jjkf £ 5 1 tf * h *iE 

[0014]@68« 4 M-f htH*3OTMSttEEPRO 

[0015] C©E E PROMB, J -t V -fe;UgfUC F L 

( l^c-f h) CcStbr h^>Fn-;U/BF5 

[0 0 16] ft**. COEEPROMiCfcl^S^e-F 

[0017] 
* [«1 ] 

















High 


High 


Low 




High 


Low 


High 




Low 


Low 


Low 


"1 " 


Q-K|g 


High 


High 


Low 




Low 


Lo w 


Low 




High or Low* 1 


Low 


High or Low* 2 



*l=Data Dependent 
*2 = Don' t Car e 

[0018] CO^^^y^V-fe^gP^rffiffl-r^i, « 

£ 0 Lrf»U 1 bf* F4f3tfrf Sto&te* 2+ (1/ 30 
8) m<Dh5Zs*sZ2&&m±tj;2>tcl!b % -fe^ffiS*** 

[0 0 19] ^^^^c < t/cfe^itb/c^ 

^»j^77'r>aEEPROM-CM 0 fi£5fcCDEEPR 

[002 0 ] L^U *#MEttS**£*±T*:3> 
t^-^cD^- Ftw **£EE PROM^5Mf^ 
<£5frii£\ COEEPROMCcd lb'^FStCf^- 

c> 0 ^- F^x^cfcur&t 

[0 02 1 ] cfcot, C(D<t561t?F«©«tftA 

0, CCDJr^fr^ffiCCS-^ 77^>^EEPROM 

[0 0 2 2 ] 7 7 -r>a E E P R OM(COC>tOSffl 
It Will i*2 (F. Masuoka eta 50 



1. , "A new Flash E E P ROM ce 
11 using triple polysilic 
on technology, " IEDM Techn 
ical Digest, pp. 464-467 De 
c. 1 9 84. ) CCieflg34rCl*S. 
[0 02 3]H69tt, 77-^^EEPROM©^^ 

[0 0 24] 777yaEEPROM©^*'J-b;Ht 
*^JH?B*SaEPROM©^*>;H2;UiBI«(c, n>F 

D-;uy- Fi7a-f^ >yy- F4^LWi. y 

7'r>^EE PROMtli, ?-%<D^%jhfrV&^ 5££f 

u ri^^7 d - 9- ■< > ^y- r i» e>&£H*£ C 

[0 02 5 ] 77>v>^EEPROM(CfcC^r, J**) 

i2Jnm%^cmcm^(om&hmt. m fieepr 

^<Z>»f¥», AVFIEEPROMiii^<g^^t(D 
fiP*3> /^FSEEPROMtt, ^VFKit 
^-iSrfcfiiiT'Sa*. 77r>aEEPROM», 



11 

[0 0 2 6 ]ftt 7 7 7^aEEPROM(Cfc^Sf 
-*©»*ii*», 9K9MRffi£aEPROM&ei«UC. 

.£K:;b(,>Ttt. 7 7 »^»EEPROM<fc»fl»»*S 

[0027] A*aiates*o^* »; * » ^in^-r £ 

fcafr* ±2Ufc<fc5ft77r>aEEPROM*»CN 
AN Di7 7 E E P ROM^5 tltl^ 0 

[0 0 2 8JM3 (F. Masuoka et a 

1., "New ultra high densit 
y E PROM and Flash EEPROM 
with NAND structured eel 

1, " I EDM Technical Digest, 
pp. 5 5 2-5 5 5 Dec. 1 9 87. > NA 
NDM7 7 'r>^EEPROM{0^tii^t^ 0 

[0 02 9 ] NANDSEEPROMO^^yWU 

i 6ffl) ^-ty -fe^*a:^j®MurNAND?ij<b 

[0 0 3 0] NANDSEEPROM-CB, l^^e 
•/■fefl/Tttft< % 1 OONAND^-; h(C*fOT\ fcf 

fc. NAN D^iJ^Mt^M©^ ^ SOK: 

[OO31]072(t NORi^7r>^.EEPRO 
M^ltl^o NORM77^>aEEPROMt 



(7) ^2 00 0- 1 49 58 1 

12 

[0 0 3 2 ] ±2©N A N DS7 7 y i/* E E P ROM 
3XH^P>S5i. NORl77r>aEEPR 
OMtctb^r. < r££/c#\ h 

yfC»Ufc»««:f*o. *fc, «*Bffi*>6JiS<b, NA 
NDi77-r> A EEPROMIt NORl7 7 r>a 
EE PROMCcht^T, f-^OMMxt^KM 

[0 03 3] NANDS!77?^EEPROM(MMS 
NANDl77^'>^EEPROMCDii^ ffi^iA 

[0 03 4] ISfO^OiOfiCtt, FNh>*;U 

h^ten^FN h>*;u«ife-e*o. Striate* *h 

20 xu£ FO>^Jfflt-5NORS77-r>^EEPRO 
Mihh^LT. NANDl77'^> i EEPROM« 

[0 03 5] 6 4-rf#tf* HNANDM77 r>aEE 

prom<d»^ \*<-v> i 2'*4 b) ma-cow 

»*i&#HSHI«\ NORM77 ^ E E P ROMtCfc 

[0 03 6]i2« l NANDS77*r>»EEPTO 
M<D«FSSiNORM^^^^^EEPROM<D#m^J:b 
30 $3l,^Lfc&<£rC&£ 0 
[0 0 3 7 ] 
[312] 





NAND 


NOR 


mm 






tern 








mm 


t£3fc E P ROM^»(Dlte Wtv 

jbismm* pccdb i os. mm 



[0 0 3 8 ] *2te7}rr<fc5&c % S^^'J^g^iM 
NANDS77r>*EEPROMB 4 1$ ^(D^D » ^ 

7-CB, 1 5> 3 * r ©^KfGftO . 5 j* v b <DiBtS 



50 



^M#i£^T'&£/ca6, NANDl77v>aE EPR 

[0 03 9 ] — ^T. NORi77v>^EEPROM 
te. 100 [n s ] <DTK&te5>#&T#izX&lQtlfrC 
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[0040] ccdj^k, ^mmt^m&j * y <o^m 

■Ctt, EE PROM (fi£3fc§i) . 77^aEEPRO 
M, NANDa77^>*EEPROM^iIftL, ^ 

X<Dffi'Mt* EP*>, 1 e» F3/c^^ h > 

[0 04 1] ^©OS?^^iSIS^»*tt^* 

yen ^-/nfiof-m»io»sws*ot 

[0 04 2 ] Jz-?X X t<D£5&i)K&&tj:<-?tc#>. ^ 
A bmt±LTWZi%Z-&^mt£JU hSEEPROMM 
S<t&5. <bC*>#, ^ FSEEPROMB, _tj£U 

[0 04 3 ] ifi, ^ y 7 

7-r>^EEPROM (NORM, NANDittf) r 
fc&tctb. V? ^5>^EEPROM^|hJ— OD^a^XR 20 

tf»#ft*:(f££#-r s^w me e p r oM*ra*r 

fttf, TpJiCD^^CjEG/cEEPROM^ffit^Xhr 
[0 04 4] 

[*W##ifcl^5£**SW] 3«MIB" JJB*t»«r 

PROM£|h]— (D^n-fe^-cjgjaEr*, £e>cc. 
S^EEPROMii^J— ©#£&**ffi£Sjrc#, 

£M * y £H#fc-<r£ c ir^ 0 30 

[0 04 5] 

/P£Cft£&^iMr2f@OizU^ h 

^oi2>^r>7'@ffit^Ii, HWB-**y-feji/H\ 

***^-h«js*?trs. 40 
[004 6] *#as(o^«[«tt^a»i*y * y tt, 1 fl<D 

y^V-fe^icn?:^iAtf2{EICD*feP^ h h^>^X 

;Iol^3p Mc«a«c«Stt3ftStf* htt<t, iiuiBfcf* h 
{fx. faI3y^y-fe:;M*. 7P-^^>yy-h<f:3> 
[0 04 7 ] «r8B»2>^y-te^-^ Hi, «riaa» 50 
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fjfBitlfcfioy y -fe;U*safe5U»iK3 fifcA NDa 
FgKt'JDINOR^^ hr£>& 0 
[0 04 8] fJIB2ffl<D-teU* h h5>^X£«: v HufB 

[0 049] *fc. **9i©^ffl«f4*aS»^* 

S£&x^t5J^sc, giffBi ^-^#®^^y 
^~££fal3^>xr>:/0K&cS!^ffiU mifB-fe>x 

[005 0 ] taias^8i^*?f BuiBi^- 
[0051] *^996o^»«tt*aw*> * y « % isw 

C c S * 9k z- *J#6 J * 'J -te ; 1/ rt> 6 »ji)E $ ti h J * «J -fe ; u 

tczi>bu-)\>v- hmz&mztiz l^-^^^e 
y^;i/Ccs*Lr^-^s^^^f ^»^ic. wtai^ 

- isftco J ^ y -fe;i/<D -r- ^ * fff B-fe > ^ T > ^*IelSS«: 

[o 0 5 2 ] mrfB^^ry-fe^jL-^-v k* % ifl©>^'; 
MSn^^y^ar.-^, ^fflcDy^ey^;u^ 
y-bJl/^yiJg^tl/cAND^-^ hSU<«D I N 

[0 0 5 3 ] mtm^&Z-*'<7 buIBI^- 

[0054] *m}<D^mimmm#j * y f n h 



15 

> *)iniM ic <fc o t - z <om$ 5 j * y -fe ju z 
F^cjg^3n£ i ^-^fro^y ^k^lti^ 

•^-^CDy^ »; -fe^OD^ ^#£iA^£|t|tfT<£^ y 
•fe^icg^sn^b*^ h^tiiufBlff l^<i, HufB 1 

[0055] *^cd^»M4*«*^^ y (Jv ^h«; 

rn^ftct^&^>n>bP~Juy- vmt, m 

^ti^^f^e y -feiU^L— * Frt<£> i isftou*: y hzjI/ 
<D^^1t^cDy^y-fe;U{c^5n^1f^n> h u-;b 
y-FSSi. f?fB^^>^>hn-;uy- h^^BufBl^ 
^>hp^y- ^<Df§Hc^K£ft£1J-:/H> F n 

[0 0 5 6 ] H?fa^o^^y-fe;u^^ > h 

l ficD^^r y-fe;i/cLcoy^:y-fe;i/©i3|^ i ofog 

[0057] &m}<D^m§m*m#s * y 2 ^ 
jc k Buiau^^fciBg^n^^^y-fe;^^^^ hrt© 

2<@<D-feU^ F h^>^*£GDy~ FKSi^3*a&2* 
<D*feU^ Fy~ KHt<h. ItffB2*<D^U^ im<D 

[0058] *3tm<o*m mt^mwj * y a. 5 6 

^n-^^rffl^, SrFfB-^^n> bPwuy- h FW 

Suiay ^>=j> FP-^y- hK^tmn^^^^ 

[0059] ^§m<o^mm±¥m»^ * y 2 h 
r k ly^mn^-r^- fu mi^y^> fp-^ 

[0060] *^cD^*^t±*^#^ y 5 6 
cc. ialBn^^f^^iB^^n^^^y-feJu^.^^ hrtco 
1 ^cd^ y -t;KD ^ ^fftoy -=e y -fe;FGt>tf 0 
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y- h^iCg^gn^^CD^^ry^^CD^-^^:^ * 
T > ^[elK^^^r tofB^<Dy ^ y i2;KD^~ ^(D^ 

C\ folB-^^rj>ha-;l,y- h^cS^^n^^co 
y^y-fe;b<D:r-££m*U HufB-fe >*T >"7*(p|gS(D 

5r-£ £|?ibu- :/p > f p -ji, y- f mcm$t ztizm 
10 [0061] *mn<DT<m¥m*mw* * y $ e 

fc. talBn^^tcSBg^ti^y^y -fe^jL^^ hrto 
1 -^-^(D^^y -fe;KD5^ff^(D^^y -tjiricitiu 
-c^-*Wl*ik?L&i7*>m^t. SuiB^^>n>hP- 
;uy- F^tcS^^ta^ 1 ^-^©y^y^KDr- 

b^ccg^^n^^cD^^ey -tiMDr-z^^mzm 

^rj > F n -Jl>y- bm^cmm y -fer;u 

^Iu1B^^p> FP-;by- F^^^n^n^oy 
^y •fe;Ufc^-r^7 r -^^SqfBif^^> F P-;uy- 

[0 06 2 ] ^IB^^^>FP-^y-F^CC^ v n 

[0 0 6 3 ] mFIB^yn> Fn -;uy- F^^C^^n 
^^cD^^y-fejU^^n^^i^aofcia^Cc. mffB 
30 ^^>n>Fa^y- F^dg^cD^a v zzmffi 

[0 064] *mi<D^mm£¥mws * y v f y 
^t^ti^^^y-fe^ru^i, mu^^v^jiru^<± 
-F«i, tuiB^i y^>^>hn^y- vm<o— m> 

talBn^^tcSB^^fi^^ 1 J*:V<te)i^-y F 
40 rt(t> 1 -^-^(D^^e y ^;KD^ %W$k<DM ^£ 'J 

^?n^^l^^rJ>F-a-;Fy^FJ^<h, mfiBm 1 
y-f>^>FP^y- FSimifB® 1 If^'^V FP- 
^y- F^cDP B ^CgB^^ti^H 1 it^n> F p-;l,y^ 
F F7-fA'i v fulfil i^^y-fe;U.rL.r. v FrtO-feU^ 

h b^^tsxzicmmztizmi Fy- f^^, 

falB» 1 -fe Fy- F^(D— tmlcmMZti&m 1 -fe U 
^Fy-F F^^ch. f?fB02^^>n> FP^y 
- F»cr>— «S{cgSKS*iS»2^-/> J> FP-Jl/y- 
FF'7>fAi, mriBP^^{clB^?n^^2y^y -fe 

50 hFtyD \^-^9t(0^^^^)V(0^%im^(0^ 
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* 0 KMtmgiZtiZmz V-rfzi > h n-juy- bM 
Fn-^y-F F5-Y^<t, mtZW2 J*<)*>)l>5L~v 

vfoomvz v v^iszsx*itW;m£tizm2-te is? f 

t\*>m2^\s5 b*r- b F^A'i^K. fiufBUl^ 

^>3>hn^y- f F^-o^frfajfi n>vt>Y¥ 

<D-ffitclEg2ft, mrlB02y J>zj^hv-)l>¥- b 10 
F^^'£fw§filff2-fel^ hy- F F^Y^te, BufB^ 
•ty^TU^ COfjfB D ^ # ft CDffeffifcllBg £ ft <£<> 

[0 0 6 5] #mm<D^mmk¥m&j * y ~7 f y 

tu^h F^>^x£tc^£ft&j?r 1 -feu* Fy- f 
j^i, myitis? bY~hM<D—mcmmztiz>m 

ltb^fy-FF7^^, BIS l&tf 1112 >-Y> 
a > h u -;uy- F igUD— ^cffi|£3 ft & y > ^ > h 
a-;^FK7^U, MfBP^ftitlBg^ft&lfl 
2y^U-fe;l/JL^^ hrtcr) 1 ^-^©y^ y-fejU2>5 
^ SifcO ^ * U -b^CclfeK 2 ft 2 if ^ n > F u - ;u 

f-vmt, frian2^^>n>hp-^y-h^<!:mf 30 

fam2-^^n> Fn-;^ F3&cDr^Ifi^;?ft£m2 
^>Fa-;i/^hF7^A'i^ l«jf Biff 2 ^ y 

^■^•v hrtCD-feU^ b F5>^X£tC&j|££ft&lg2 

^u^hy-bii, mmm2-z\s? by- bm<D-%k 
iB^-r>^>hn-;vy- f F^j^tm&wi&vm 

2^1**7 hy- F K^-Y^fcJ:, it^c. mrfB^^ey-fe^T 
u -Y CD MiB n ^ (D—^cciB® ?n^ 0 
[0 0 6 6 ] iSfBUl ^y-fe;U:z~* F <b Suf BUI 2 ^ 
ty-te^r.* Fte, m« ( ^7A^tc^i^S^ 40 

[0 0 6 7 ] ^^co^a^^tM * y 1 fflo 

M^*)^)Vttt\*&fr&is2m<D'te\s>7 h F^>>>X 

£ <t frhmj&z tizm 1 & 0*312 y 

hrt<D2f!<D-ferU^ F b^>^X£<D—#Ct&^3ft& 
SI tT* bUt. f?fBJfl2y*y-fe;ba^ FF*i<D2f@ 

©■feu^ f b^>i>*$(D— ^cmm^ti^m2 tr* f 
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[0068] ^§m<o^mm^mw^^ y mm 

©y^y Cft^R^iAfr 2^<D*feU^ F F^>^ 
*££^|f|j3c£ft£y^: 'J-tJlZLX. v b&^j-?Z>J*: 
U-fe^TU^i, tulB2f@CDHrU^ F F^>^^^CD— 

^c^^n^e^ F^<t, MiBtr^ F^ccmmsn^ 
tc. 31JR$ti/c^> Fn-;uy- bmicmmm&J:*) i> 

n^9%&frm<Dnmi±L*tiiimL, imtR<D^> bu- 
;uy- bmcmmmmm&x{tm^m Lmitmicimvi 
<7)n> f tt—>v¥— f ^jc^x^M^ai u^ii^^nr 

[0 0 6 9 ] MfB^^y-k;U^L^^ F«. ^Jx.{^ 2{@ 

tD^^ey -fe^^r^n^o trrta^fficD^^ey-fe^ 
F^wr^^^ v*y-bffi&zm?z> 0 

[0 0 7 0 ] SafB2i@(D"feU^ F b^>V**t{t. -eft 
^ftfuiB^f!©y ^€r y -fe ;U i fH]-CD^^W0 T 

[0 0 7 1 ] *^CD^S^t4^«f*^ »t y ffimffl 
(7)^^ry -fe^£Cft£Sk&iAtf 2#(D^U^ F F^>> 5 
y^ey-fe;l/^^^ FS<>'«^ 
f@(oy^ey •fe;u^6«^5ft'Slg2^^y b 
^^^^n^ru^i, friami^^m2>^y 

-fer;b^L- ^ FCcft®$c^^ft^e^ F^<b, mTfBt^>- 
h ^JCg^ 5 ft £ 7 ^ ^^^rf^o-fe: >X7> ^[«Ig§ 

S^iA^ib^ic, UfB^i y^y-fe;l^.r->;/ F^: 
^-/a^^^ilJR^ft/c^CC, iliR$ft/c^>FP 

^r^ntti u . ^mn<D p-^y- f sec sufB^asm 
ex^^aiLfi&^B#^3iwo3> Fp-^y- f^ 

[0 0 7 2 ] SufBS2 y y b (S, striae 

fflCDy^y-feJl/^itt^J^^n/cNAND^^^ F, X 
ti, tulB^ffi0^^y-fe;W^MM5ft/cAND^ 
FfKttDINOR^-; b-€$>Z> 0 

[0073] *5m<D^mm£¥m&s * y $ e 
jc, mmztitc^^ba-^y-bmcmmztizi^ 

-^S#^x.^f^*^^c. fulfil -^-^cDy^ry-fe 
Jl,<D7 r -^^MIB^>^T>^[iI^CM^aiU. H"jfB*fe 
>xr>^leI5§^^7:frilBl ^-^(D-t-^cd^^ 
}^^- Zft 5 Z CC^ ITf-^ CD±S ^ I ^ . 

friBii^?ft/c=3> Fn-;uy- F^cMi^^ft-2> 1^ 
-^CD^-^y •fe^CDx-^^rV^L, frrffi-t2>XT> 

^0^<D^-^^frriB^$ft/cr3> Fa-^y- F^ 
tc^^ft^ 1 ^-^^Dy^ey-fe;i/Cc##iA^g^r 

[0 0 7 4 ] BUfBffi^^^tf ^^-^ti, fufBl^- 
isft<D±T-$yj&^4 F^acDx-^r^O. -^-^ 
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[0075] ffse^Ktt. mzmz&frWjit&fic, mtE 
Sterne MaatR3*i/c3> hp-^y- hioi 

{4cd # £ W f B# * ©i5*{i fc± 5 3 . 

[0 0 7 6] MB^-^Stft^CCteWSS^iiWJ, 
[0 0 7 7 ] 

[0 07 8 ]ilft ^HJO^V bME E PROMCD 

[0 0 7 9 ] yt'JWMCtt, =i> H3-J[/**-h<fc 
7D-r^>^F^U 77>r>aEEPROM 

<DPS*{ctt, *wn 1 of o-b 1/ ^ h h 7 » s 
Tl, ST2#g^SftTl>£ 0 ^U^FF7>^^ 

Its LicSttsnSo 

[0 0 8 0 ] Hr^MCRtZ-feU^ K h 

ST1, ST2CtJ:9 lo0yt'J«a^ 5 h^fltfiS 30 

[0081] P^^cdsg^n-sffi^cD^^u-fe^j. 

McJ:*) 1 ocD:/n ^7^f&£ft£ 0 loo^n 
^ptycte. D^f^KcS^ 1 h a-Jl/y- 

h«CGL3WKB3*iSo h» 

[0 0 8 2 ] ?g*tt^tt. l^R'iW^Ci^t 

frft£o 

[0 0 8 3 ] £tc< C<D£5rj;ffimc£K), ^>f hffi 

[0084] $^©^>f hSE E P ROMtt, flB&ffi 
tl-5i t NANDl77^>^EEPROM«:fcC^ 

0£*;L5C£m4 0 flU hiEE 50 



2000-149581 

20 

pROMii, mmvsLzt. nand^:?^ *we 

[0 08 5 ] 43BBIJ<D''W h§*E E P ROMcDlf jtffi-e 

[0 0 8 6 ] *»ia<D^<-f hSEEPROMOy^'j-fe 
;bSB«, NAN D§2^ 7 7 N >aEEP ROMO^-t'J *fe 

EPROM-Cte, NANDi77-r>^EEPROM(D 

[0 0 8 7 ]#dx.tf, ^If-f^-A^O. 4 [am] 

fib) «, JS22fiartn. 2 [/im] , S2gb^3. 
2 [/im] 3. 84 [/im 2 ] <h#& 0 

— ^6 5RCJ^6 etC^TJ^&fie*©^-/ h^E 
EPROMTO, T^if Y>;W-^^:0. 4 [/im] <h U 
fcW^ 1 {@<£>^ V-fe^Offia». 3 6 [/im 2 ] 

#t**Cit»LTfc v MEEPROMtt, 
W&<D^4 hSfEE.PROMtctb^r. ftl OftCDiEtt 

[0 0 8 9 ] #f£Hg<D;^ hSEEPROMlt 

NANDS777^ A EEPROMiB-©^Dt^-C 

[0 0 9 0 ] £tc. #5m<D'<>( hIEEPROM©> 
*l/Hz;Utt, NANDM7 7-y^aEEPR OMcD-^-t 

Tmtltf, 77^>^EEPROM©MM^X IP 

[0091 Hsu ^^y-fe^ru^^ftiotsfcn 

■&CC«> $^©A^MEEPROMlt Fffi 

S77^>aEEPROMtS&S. 
[0 09 2 ] JUT, &m}<DJ<J hlEEPROMOjg 

[0 09 3] «3*lftflEH#. »S?:/P ? ^3 > h p-~;U 
y-h (7- K^) CGLCc»«»«ffl[2>JHIiiD3ii. * 

[0 094] C <Df*. 09xJ£, 21 [ V ] % 3 [ m s ] 

<7)?ft^^i/x^/^i/^icEp^a$fi^o ccr\ ^i^i 

^'Jt;HvICM'-feU^Fh7>^^SLl, SL2 
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[009 5 } ffi&WX&rt)],2tC&imStii>£* MIR 
y'VvtXDJ*: y-feiVMCTW:, ^frZtlls hn-;l, 
KDracc«*«EE (2 1 [V] ) *SflDto*K 7D- 
f^>W-F*Oi^FN (Fowl er-Nor 
dheim) h >*;l/3g&K:<*: 0 * ( x Jb) cc 

[v] gft&a*. 

[0 0 9 6 ] *»i8<0^-/ MEEPROMtlt 

*<ttsatB**raHtLa<rfecti» 8 cfc-^r, if@ 
&*fr-c«5HW^*tfc^ rS*H#ro1 (NfMEDM»i3gft 

[0 09 7 ] *^©^V HEEPROMWil: 
BgHi lar^litt, 1 o©y -t y -b;l<MC(DiSffict 
U^Fh7>yX^STl, ST2**«g&3*iTl»£/c 

hh7>^^STl, ST2*»»r*J»tf, ^B84R 
[009 8 ] iBS»ffB», #ajR^n » ^Or?> hP- 

<fcr>T. *^p^(D>*';-fe;i/Mcm 

(^x;U) 0KtttfiJ?LT6* 3>hP-W- 30 

[0099] 3>FD-;i/y-hcGLK, #y^yn 
>, ^y^y^^/i^yi*- -f K©iift^6*is 

*S4l"C9- F« F7-f^fflMOS h<5>t?X*©V 
■7 - F» F ^ :/J8 h 5 > 2** * © V ~ * ©&-£S», 

v— *&y— h©=*— * y^m, 3J> h a-;i"^- 40 
F<h^I28l©lH©SB. ^> Ma-jW- h£'W# 
(^x;U) ©IH©S«ft£*i^3hS. 
[0 1 0 0 ] £*i£©gfi©ifi-cfc, 3>ho-;uy- 
ht'W* (^x;b) ©fffl©S:S«> *Ki*#l^ o£ 
0 k n> ha— ;uy- h &'tji, jr©n©# v y'V >^tt 
fao. 9i#Wc**<ftSfc«> % *JiR^n^ 
©^y -feJUvlCtlt n> hn-;l/y- hCGLi^ 
;i/^©SS*^^»;>yccJ:«3, FN h>^;Hife« 

[0101] 'J 7 7 >fe«. AUK. »J^D 9 50 
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^rt<o*T©y*y-bji/Oii««sHE3&j- 1 [v] tTFtc 

fltB*#Pflffl<2: ft 6 ft I Mr8*©&fEfck&g*sft 
C*. Sfc, -3 [V] Sfi*r«0lCC|Hfil«EE*Ttf-5 

[0102] "o-»*ii*affi^ ut^p^otr 

U V-X]KWJ©HrU* h F^>^*£ST2£:*:7tK 

Itct, s#iA^SItf ( "o" ©-**y-fe^ 

(C*tUT«, t'^hiBLi^O [V] CCLv 
S± ( "l " S^iA^) ©^y^ccftb-ai, tr* 
FiBLi^rlMVCC (ffl&tf, 3. 3 [V] ) 

[0103] WtfefrmyOUtV^tW^ + ^Mt 
&£ 4 ¥v bWLBL i ivh^W h h7>^^ST 1 

^SLTmiio [v] sWEnaiSihs. ^ot, s^i*^ 

[0104] 3SiR9- F*9 (n> hP-;^- 

ftm{£Ifc&*£i;£. » £ ^>mi<D ^ «J -fe ;u 

FN h>*frmSttcJ:K), m^&* + *)\s&t>y 

[0105] — *\ «#^^±coy^ey-fe;uccfca^r 
* + *;W*. «««ttVCCCC^a3*i, ^o, y 
p-r^>^Mcg^nn^ 0 fir, 1^9- 
F» <n> hn-^y-F) {c#*ii^«&^HifflI3n 

(^x;u) <Dm&mWfe£tlcJ:K) , ^ + 

[OlOBlioT, «R^-F»CcjffiK3ti5»*5& 
JMRjhoy^y t;KD7P-r^ >yy- hif 
©ffl5cw^:*ft«fii^^i;*c<!:»ft< , ^^^^ 

[0 1 0 7 ] CCD^^iC, »*ii^SEih(Dy*y -fe;Kc 

ft^r*j<ci-c, aw^-F^ccs^ii^ii^EnaD 

[0108] n> hP-Jl/y- Rft *^©IB©*v 

[0109] B - Cox/(Cox + Cj) 
CCt, Cox«. r3>hn-;i/y-h<t^ + ^;bCDr^ 

[01 loi^^'j-fe^coft^^Kt cn^y- 
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£o 

[0 111] frte, HrU^ Y h^^zsXZCDtf- b£V 

[o l l 2] S*ttiottfts$. tf * + 
0 [V] £EPftiu 31^^e y-fe;b<DWJW©-feu* h h 

Kl« % 0 [V] ^rEPJjp-r^o CCD^, jMtR^^y «fe;KZ> 
[0 113] jMRy*y-fe;KD5%. " 1 " 

sew, ^';^-fr-^(a{c«SF3n&. 
[0114] cocfc^K. f*-* "o" % "i" mm 

[0115] h^EEPROMtCcfctli^ 

£/c&> WTOfiBfftWTS. 30 
[0116] m— iC, K^aiLmfi^rO [V] <blT&fc§ 

JE&^tt, ft (7 s -* "1" ) X«JE (■?-# "0" ) 
fCttot^tltfili. IP*., "1" <b "0" ^IKSIJ-T^ 

i&*tc J: 0 jE©BWB*EE©«S««^# < ft £*££rr 40 
[0117]*!^ NANDl77r> a EEPRO 

^ Lfc? n - ? a > yy- h t * + * JKDnr 

«*S«Cim4. 50 
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[0118] * = tc, *|gHj(DvW hME E PROM 
NAND^77 r>aEE P ROMch 9 . 
h h^>^X£cDfg<Dy^ey-fc;M3:, loOK^ 

3„ o^o, -feru^ h b^^x^cDr^cjiWy^y-fe 
ttJL^tc, #i!S?y^ryHr;i/^CC^>t^(cbr^'^ 

[0119]*^ il^bULB$cc v *a»?y*y-b^* 

;KZ)^> ho-;uy- h£0 [V] tLtS*ffiL«f 
^tg^tc, #iRy : ey'fe;W!)3> h p— n^*- h feo 

[V] £U "J — F f Jf>J/H> (Read Retention) £ 
[0 120]BP%. «©NANDI77V>^EEP 

ViDUDzHsbU-frtr- Y&0 [V] £U 2frSlR^ 
^ey-fe;KDr3> hp— ;uy— h^rV r e a d (=4. 5 

v) tbx^tc. cti&, y- h yf->->3>*iSfe€> 

[0i2l]*J6!9m ■fei/^hh7>^$©riK: 
«iooy^y^;i/CD^M^$ti^>/c^, ^aiL 
*r(D^*y -feiKD3> h p-^y- b^o [v] 

[0122] it h«<L^*y-b;KOHCC-feP^ 

[oi23] st "o" wz&&mctei,>-c. imvi 
m&o^i/2(Dm{4) *^**iM»sair». y^y-fe 
^tc, -feu^ h h^>^x^<Dreloy^ry-fe;ui> imcd 

[ 0 1 2 4 ] *&, *aW?>7- F«Cc4>RI«fi[*-^iLft 
tt*«K<**. ^-^#{4 (XtttTsr Y^m CD 

[0 1 25] »3tt. K*HJ0 
SL, n> K«) CGL, bf^ 

[0126] 
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Si 
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ov 
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Vera-Vb 


vcc 


OV 




Vera 


ov 
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[ 0 1 2 7 ] »S«fftC*jl»THU 1R^D^(D3> 
rd-^F8CGL(t 0 [V] CC«5£3*i % 

[0 12 8] C0»fcl^ k -fe;i/P^*;i/Cc?g*li 
fiVera.mil 2 1 [ V ] #E|«njS*iS <t , ? n 
-r^>mi^rotU^f^ hSSSL, GS 

[0129] CCT\ 0*0. 8ctr£<t, ^P-t^^ 
tttt, 16. 8 [V] tC±#rr£C<t«:ft£ 0 

[0130] iHjakfm. h«B l i sw^v- 

b*»v h$lBL iRO't;l/V-^fiSL(j:, Vera 



[0131] S#i£#»mc*jl>Ttt, " 1 " ir- Z £ 

t''>MBLi{i, «lB«flr (WiLtf, 3. 3 [V] ) 
VCCtCRffiSn, "0" ^-^^rff^iA^iMtR^-^: «; 
■feJU«cSa*Stl*t5r hiSBL itt, 0 [V] KiBeS 

[0132] jltR^P s^OK* hSiO-fe^^ h^- 

h«SSLtt. WBfllttVCC KIKES *i. -fe*V-* 
J»WJO-feU^ h^- h«GSL«, 0 [V] CCg^S 
ft k 3>hD-^MCGL(t S#iA^M{4 («f 
40 18 [V]) VprogiCiS5n^ fl 

[0133] #iitR:/P? ^©tU^ hy- hSSS S 
L. GSL, ^> h P-zt^- FlCGLM-fe^P-) 
xM*. 0 [V] tCS^Sfi^. 

[0 134]-feil/V-X» 0 [V] fcS5E3ti-5. 
ffll, iURr/P-^rt© "1" 7*-~%$:W*i&i*J*:V 
■te)l<D? + *)\smiiL&. 3>ha-;l/y-h«CGLi 
OS«*^^y>ytc<fc OS-US*!. ^->^^;1/-{CJ: 

n^y «iK«{avcc cesser -50*5 j: 

50 l\ 
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[0 1 3 5] B#UL»fWc*a»Ttt, S^a^O * [ 0 1 3 7 ] K#ffiL»mcfel>T, iSiR^n^^On 

■feu^hy-FfissL, GSLit listevccK: > h hacG Lccsismffi ({FUtf, 3. 3 

t£E£n, n> hP-;by- M£CGLte:, 0 [V] Ct V) V C C £^xTR<&fcB OSMWfTl^t^i^U* % 

wzttvm^ e^iBLKt :/y*+-^« ^„ 

fit <m«, 1. 2 [V] ) VBLtct£5E2n& e [0 138]«4tt, 07 ©Mffi#ffi£W"r 

[0 13 6] i^^ty-bwH "i" ^-^asfati 4, S^iA^. K*ffli/<D**i-€ e *i©tt^cc*$^&-feu 

^nrc^fccD^, ^>«JS<b&D. ^h^-h^SSL, GSL, 3>hP-;l/y-h8 

fc». br* h«BL i tt. 0 [V] ictimZtiZ* — CGL, tf? h^B L i % feJl/V-XttS 

&*><d«, ^tfcet&o, t;n$«n^i^cfe, [0139] 
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cDSSiBlc-feb* b b5>V>Z2WWfr}*>tiXl>2>tclb. 
m&k ( "1" ©y*yt;KDHI»fli©«^ 

[0 14 1]H8tt. *#MJi<D'W F32EE PROMO 

[0142] COEEPROMJt ±&<D<fc5CC, lo 
0D^i;-fe;l/£2o(Di2U^ b b5>isX$-C&fr&A, 



hfJU 0 aR^^VWU^ 1 litter* 

[0 1 4 3 ] P^n-^l 2tt, P-X IP%, n> h 
U-)\,?- bWi 1 0 aCCgglSn^^^U-bJKD^-^ 
>XT>^6^-fe>XT>^lel8Sl 3(CA^>2ft 

[0144] iitR$n/c^7^A(D^>Xr>y*CDf r -^ 



(16) 
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r-ZA&jj^vy t i 8£3ifiLTiiitR£ 

[0145] #?J±IeI3§ 1 6 tt, «^iA^tt^^rB*Ki^ 

^^^cDSioiK^tt^^M^-r^i^tc, >^ey^ 
7 ^cDp^gf5 tftm> J^Z-v *-x%t &mt*$ktc 

[0 14 6lH9lt S8c7>fe>xr>^'[gl3Sl 30^ 
% l*©fcT v bUBL i tc««3*i*^^^«ffi*Spo 

[0147] 42>^T>^i, — -fiCDtiilj&tlkfiVAl) 
i^^2o©CMOS-/>^^ I 1 , I 2;fc6J?£&7 

-FQte, #^AjItRffl(DNMOS h7>^^M8^ 20 
J&fiLT I/Oi»fc:S*S3*i£ B $/c, 

gfilte^ FJ^BL i CCgjf££ft>£ 0 
[0 1 4 8 ] NMOS h^>^X^M 1 , M40ii^ 
-K^^y-FNsensei^c^ -fe>X^ F 
NsenseiCW, y'V * t-^fflOPMO S F 

^M2ti, ^ U f t - ^Wfl^ Load fcl^l^^f 30 
^fel 4r > X y - F N s e n s e O^l^: }f ^ 0 

t-^WDNMOSh7>yx^M3(i, twXt^ 
i--^*l]Mi#DC BtC*^l^r-fe>^^- FNsen 
s e (DUM^fe^T^n 

[0149] 5 **HB2 l<Dv 7*>>- KQbJCtt, 
SIMt^0L 1 CcX^T ^vf-s— FQb £3£$iJ«jCc 
gfflt^&Oy-fe-; FfflNMOS h7>vX^M5^ 
MISS*i£ 0 ^ 7?-[!882 1©^ FQCCtt* $lj 

fflffl^* L 2 fcS-3C>T^ 7 * F Q«%fflftCc«i& 
-?Ztc&><DVtev hffiNMOS h7>^^M6^g 40 

[0150] 'J-b?FfflNMOSh7>^^M5, M 

*L/r«fl6*5Cggtt3tii. ■fe>XfflNMOSh7>> i 
ZZMlte. NMOS h7>v^^M5, M6<h^CC^ 
**HB2 KDU-fesr hffliUtfcffll^tl^ 
[0 1 5 1 } HI Ott, hlEEPROM 

^in^ 0 50 
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[0152] C07O^t- Ykc^U-'rZsXmi't 
^8<Dfr]@J(i]38 1 7Ccj:t)SlHBi3<i*. WT, CCD 

[0 153] tmiiUDT'-Zmtl&Z-*:- FKfc£ 

^7^?ti6 (^f^STl) a 
[0 15 4]^tC. TFl/^S?n^7A^j£ 
T&^V F<r-£#D- FS*i4. CCDP-F£ftfc>^ 

-*{c*tl,T±«#SftS (Xr^*ST2) . 

mm ^n^^y^oi^- 7 s - * mem 

*> (Xr77*ST4, 5) . 

[0 1 5 6 ] fit, 1^ — ^W^T©-** y-te;l/© 

mmtmZ (^f^^ST3-5) o 
[0 15 710:*$. 5 y*Wm&t$~3-teZsXT>7®1& 

&i*<dv? hmtcsetLx i-^<D&t?&r&m& ( 1 ^ 

forte. jHS^iir»7S*i. 
[0 15 8] CcDflL M?n/cn>hP-;^ F*H 

(Xf-^7'ST7, 8) e 

[0159] fur, i^— ^^o^TO^^ey-fe^© 

[0160] &*>\ i^t^^jA^^fi^fflt^, 1 
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[0 1 6 1] 01 17JMH1 4«/Hl OOiS^fy 

y c c *5tt s fiffl y * v -fe ; u © ^ - $ t > x r > @ m 

CDS — FQ b (H9) ©ttl*SUtC^, 
[ 0 1 6 2 1 i 1 1 aJRSn/cn>hP-;uy- h 

(Xf^'ST 1 ICttfc) o 
[0 16 3] y^'J-fe;!/©^-^^ M 0" (IBffiWErt* 

ie) cDis-^, hfiBL i (Dmmzmmzti?. w 

Nsense ttWMMftV C C £ &£ 0 L 2 

*«««ffiVCCi-TSi. KQB«»«flLVS 

[0164] Sec, y -fen/©?*- - 1 - (mm 
<£^T, 09cD-fe>^y- FNsens ett&ffb^ 

[0 1 65] HI 2(2. •te>XT>y'\BiS8ttC^»;?-Zti 20 

Jt£0 . 

[0 1 6 6 ] H 1 3 5J V SiR3^/cn> ha-^y- h 

"1" 30 
[0 1 6 7 ] HI 4ti. ii^£*x/cn> h h 

xr>7'mmc^ v?$titc i ^->?#© -r- # 

:/ST6fc»ieo . 

[0168] COJcOCC, y^r'JWU^ 1 1 CC>ff L/ 
[0169]^, 115M'il60^>f S>^t 40 

[0170] tc*$, H 1 5 R&m I 6 it. 1 oco £ A ^ 

©r*0, HI 5<Dt 5<bBl 6©t 5«\ PID^J^r 
Siri^. BP*, Ell 5 Hi 6CDSu 

[0171] ^sr^Sl»6^Sr^S(C«#3&»«}g 
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[0 172] if, t>^y-FNs en s e 'J *te 7 

hr&/c#>&c v «9fflifi^DCB*«aa«{a[Vcccc-r 

CCDKJ. MOS h7>^X^M3^>Lt 4 -fer> 
^^-KNs ens e^SttStiS (tl). 
[0 17 3] *fc % *fJMi^DCB<b^c§lJWm^BL 
SHFfe«jB«fl[VCCtC-r4ib, MOSh7>^^ 

[0174] *#ii*f r -*4H2>^T>^ r @8SCCP- 
KT^IJC, v*fflB»m^4>L 1 V 

CC, 7* V ^ t - v^KWI o a d ^Sftl(±V S S 
SCT£o CCDB# S MOSF7>^X^M5, M7^t> 
It, ^*lil&82 1^7 ^^y-FQb^^MJgtlk? 

2 0©^TOt>^7>7'iC^CiT, 5 v 7 c [il5§2 1 CD 
7^^-FQ^IIIfiVCC, ^**-/— FQb# 

jgtfewavsstti&s ( 1 2) o 

[0 17 5] ^iC, I/OJR*^**^*-?-**^- 

-^tf^^Sft. >-FQ. QbBP- F-^-^CCJt 

"H M . " L, " icW&ZttZ (t3) o 
[0 17 6] =Hft«JK:«. "0" »*i&#*fTft5> J fc 

7^-/-fq(c w l" ( = vss) ^x.e>n, 

&iz>XT>;AD^ 7 7 C [HS§2 1 Ttt. 7^-/-FQ 

cc "h" ( = vco ^x.^>n€> 0 

[0 17 7]ycfC. ftfJMf^-BLSHF. SBL^ 

2 nc7^ 7*3 n/c 7 s - ^ccs^#, ^-b* > h^©7tm 

3E»sPB*S3nS ( t 4) . 

[0178] ep^, "o M »#a**tf«c5^ j e , J-fe;u 

.tcSlttStiSe^ FSBL i ttSlft«{4V S S^CS^$ 

"i " #^iA^ («#ii*st±) ©y*y -fences 

3nfc=i> Fo-juy- Hl<»7-F*) B, S^iA^ 
IffVp r o g (2 0 [V] «K) IcmfcZtlZ. 
[0 17 9] CCDttma-oT, l^-^CDy-tU-fe 
JW^f # iA^f *$tf t) tl & o 

[0 18 0] ^-^ftii^TlWi t^-^§^ 

[0181] *-r, mz&fr'o) 7 t jotctixomfriii 
[oi82] mmm^Dc B%mmm&v c csctger 

^>i, MOSh7>^^M3^t>lt, 
FNsens e #5**8 W&C&ife 3 tl^ ( t 5 ) . 

[0 18 3] Ki^r, »?stifc=i>hn-^y-h« 

CGLtCtt. #MVr e f (0. 5[V]gff)*J 
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-feU^ Fy-F^SSL, GSL*Ctt«aS«i 
i < t 6) . 

[0 1 8 4] K»HlLCCHRLr«, bf * Fifi:/y ^ + - 
[ 0 1 8 5 ] mm t 6 tCfclvr % SflSMi^B L S H F * 

mos f^>^;*£M ncifcft£>^y^;i^i&£-k> 

t^UBBLi©^, 0. 9 [V] £ 

M<L&9, ^^FNsense^lWVCC 

[0186] -fe^y-FNsense^ " H" ( = V 20 
C C ) CC& ofcft. ^ * ^fWaifl-st * L 1 *»K«av 
CCil, MOSh7>^^M5%t>3^S (t 
7) 0 t>X/-FN sens e^llifiVCCOii 
£ (Hffl^>J7 7^«ttVr e f <t»3fcffiC^*y-fe 
iUCg^3n4*fe>^T>^0»^r) , MOS F^>v> 
X^M7^>Ut, 7^y-FQb«Sil(4VS 
s KQKS««{4VCC«:&-5 0 

[0 18 7] 5*7^-FQ$Cg^{£VSS^P-F 

7^f-^WT^ a jrf*y 30 

/-FNsenselJ, "L" ( = V S S ) <D£ £-C& 
£/c&, 7**HS82 lCD^-^JSfti^tac^r, ^ y 

?y-FQ(iVss^So 0 »*i^at±©>*:y-teju 
[0188] stjA^+^y^eyHr^^-r^i 

IS9iIUTb*i£„ fit, 1 -^-^©^-CO-fe >x 40 
T>^<Z>^ v&s— F QtDlfi^liilfiV C C & 

[0189] #CC, 0 1 7©^^^>^t-F^#l 

So 

[0190] *v?KWPh*vy'nmt*4 f*£& 
[o i 9 i ] *r. jw?stifc=i>H3-^y- h» 50 
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it, WcS#iA$*iri^x-^cDiS^^aL/tt^ 3 

[0192] mn&mLmm*. m&thLfbittmmv 

[0193] 41 ^SMSfe^* L i 

lavcc, ^yft^a»fifLoad*«a«fii 

VSStCSSTSo CCDB$, MOSh7>^^M5, 
M7*s*>LT\ 5?*@I8&2 1CD^ ^/-FQb^ 

T>:?T§IK<D:£T<B^ v*WB&2 KD^yf ^-FQj&5 

[0194] #&C, *JMf -^D C B zmmtiLV C C CC 
S^-T^) 0 C©B$, MOSh7>^^M3^t>iC^: 

0, t>Xy- FN s e n s eifiUmmtc&mStiZ 
(t 2) . M^r, BJl3hfc3>FD-;l/y-F«C 

GL&CVSS ( = 0V) £-5^ ^U^F^FiBSS 

1, gs Licmwmi&vcc&^zzt, m&mis&n 

fctiS ( t 3) . 

[0195] FNsens e** "H" ( = V 

CO «C & o fcf& 5> 3r ^$fj®m-^ * L 2 #*aS«{i V 
CCiftD, MOSF7>^^M6^>« (t 
4) . -fe>*^- FNsens e #«iK*(avc COW 
^ <EP%, 7-% "0" ^S#ii**i. Hffi«JE^vs 

s x o iK c *j* * y -fe ji> $ c ^ n £ -b > x r > ^ # 

^) , MOSF7>^^M7^>L/t, ^y^y - 
FCMZl&fflB&V SS, 7^^-FQb ««H«(4 V 

[0196] wc, fflmmnDCBznmn&vccu: 
is^u fflmm^BLSHF&mmmiiLvccx&miiL 

VCC+aCCgl£ir, t'^SBLiMt^y- 

F N s e n s e £ y -fe * F *T& (15). 

[0 19 7]CCDfS. ^7A7FU^-C}gg3n/c-ir> 
XT>7'M$&2 0<D~r ?*m&2 1 Yf—Zifiu 
-F2*i, >-FQ. QbttA^ F^-^SCJC&DT 

"H" , "L" «CSft3t3n* < t 6) . 

[0198] 7-^ 7^0582 1 tcS^^n/c^-^-r- 

[0 19 9] CCDS, MRS tltc*> hU-)l<>r- bM 

[0 2 0 0] iltR-^a y > F n— F^«g 
tfim(4VSSCc^t, ^SJR^P ^ ^©3> F a-;l/ 

FSS^tOTU^ Fy- bmz*7V-"r 
ttffiCCS^-T*. -feJl/P^xJl/CCr^^BEV e r a#*p 

^IK^O FP^y- Fg{j t -fe;l/P^7^ 

)Vt<0&m*>-j7VZs9K.&i}* VeraX/3 
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[0 20 1] t'^FlBLiM^V-^S 

<!:. t7h«BLiSff-fe^V-^8SLIt 

Ve r a-Vb(^I?n^ ( t 7) 0 {IU Vbtt, 

[0 2 0 2 } C©«, JBS^l/^WfcfTttC^ SJRS 

[0203] annt iH*^y7r-ffi»© 

[0 204] HI 8tt, NANDM77'r>^EEPR 
OMCDy-ty-fe^T U-f<D— »t*li!H0^-f h^EE 
P R O M <D M ^ »J -b ; V T U <T &C U /c MX $> & □ 

[0 20 5] ##£9§CD^-r hg?E EPROM<EM*y-fe 
iI/7U-f«, NANDS77-r>*EEPROM©^t 20 

Jz-oT, #WD<*5&EEPROM*ig©CC^r*5 
[0 20 6]$»EEPROM^ l*©fcT^h«B 

L i tcs&s«^2«Soy*';-fe;i/^^ h*«SEiK 
2*i£ 0 KP^, HI— ©>^y-fe;u^r.^ 2^>(D*fe 
l/f Fh7>«^©H5Cj|SI(mB, 4, 8, 1 

V^SJlzt^v Ht, 2o©^b^hh7>> ; ^^(7)^(C 30 

l <@c>y * y-b ;i/#s«j&3 ft£ 0 

[0 2 0 7 ] 3>fPwl/y- MS! cDittiR 

S£Iij[H]&g£— occ£ <t #3 J: 5 tc ux i> J: i» 0 
[ 0 2 0 8 ] El 1 8 ©NA N DS^ ^ -y^^EEPRO 

[0 2 0 9 ] m 1 9 y-fe;U7U<Ytt, AND 40 

my? v*s*e EPROMcDy^ey-fe^r iw~c&& 0 

M2 2CC*-f ^-ty-fe^Tlx-HS, D I NORM77 
^aEEPROM^^'J-fe^Tl/^-C^^o 
[0210111 9©ANDM77>^>^EEPROM 

ffl-feu^ h h7>^x^^ME&l/-c^>f>y-x^icg 

50 
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[02 11]««i l 64y#kf9 FANDS77r> 
aEEPROMOil^ lo©ANDa-y 12 
8ffl©^*y-fe;l/ (m- 1 2 8) i2fi©-bl/^hh7 

[0 2 1 2 ] C<£M*';-fe;UT lW©«F»tt, 

[0213] y^U-fe^tc^TS^-^OSSii^/ffi 
FN(Fowler-Nordheim) h>* 

[0214] 12 OJC^Tck^ic, t*- 

*^«ift*ffl<r>TSI#«< C<ttC<fc0tf ^. 02 IK* 

[0215]§22©DINOR (Divided B 
it Line NO R) ^ * E E P R OM 
». N A N DS7 7 y S/a E E P ROM© J: ^ (C#-l 

*y -tiiy- -/x*s/jNSt»4t^1*fi<t, NORS777 

^EE PROMOcfc j 5CC^/j:7>^AT^-feX3&5pJ 
[0 2 16] D I NORS77^>*EEPROM(D^ 

h«£-y-xtf? m*H»«jiK:Lrc»-5fcdf>, f-rx 

MCC«\ AND^AND^^hi^lK ^ 
y-fe^©«iStt % NORl77^>^EEPROM^N 
A N D§y 7 ^ v U~ E E P R OUOM * y -fe;UQtffjt t 

^y^yn^-rjBricSti/cif^try hfi^sg 

[0217] 0d&«, 1 hD I NORM77 

^VaEEPROMO^ t^^8{C»6 4l© 
^^y^^gftStiS. y*y-fe;P6c3*^ia>^^ 
h y > y 3 >£&f^<DC>:b^£S&i^ri > £ 
h-C3*fiE-T*itf. ^^y-fe;H^^XcDS|/NL^a^Ci 

[0 2 18] ^*y-b;i/tc*f"r-5f r -^©#*ii*/rB 

^CD^^^XA^, ANDM77^aEEPROMi 
[SJDrfeO, FN(Fowler-Nordheim) 

[0 2 19]hp%. ^-ty-feji/Kisct-rs^-^ostii 

Off 
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[0 2 2 0] HI 2 <Dj* 4l/\Z.y YWzMS 

So 

[0221] COcfc^tC, il 8, 01 K 
yjk^rj: *) tu* t; -fe;l,T U ^ ^Wt^ E E P R OMtcfc 
1>T&> 0 1 O07D-ft- rtt^T<£5ftS£fftx. 

y-fejlOL-* HcJtLr'W h^fecD^- £##g|;i# 
njfirc*So 10 

[0 2 2 2 ] HEEP ROM<£M 

■ty-fejwctei^T, e > h^ffljoD-feu^ h h^>^xd? 

XffiiJ-trU^ F h ^>^X£Ct<fc9^*y-fe;b;x^ F£ 

<DtT* b»lClZ. #*ii*«ffiVp r o g ©fa 1/2© 

[0 2 2 3 ] iC5t, fi£*, SON OS (silicon-ox 
i de-nitride-oxide-si "I icon) -feJl' £ V$1t£fl ^6 y -fe 20 

^ftienti^o c©y*y^u©*s»«\ 

ffi (9-FS0 i£T©Vi;=i>a^fcR(ch -7^^3*14 
m-^CDMCCj;^, t*-£ ( "0" Xtt "1" ) ^3 

[0 2 2 4] SONOS^UCo^rii, 09x.«> 
4 (A. Lancaster etal., "A 5 V 
-Only EE PROM with Interna 
lProgra m/E rase Control", 1 
EEE International Soli d-S 
tate Circuits Conference, 30 
PP. 164-165, Feb. 1983. ) 

^V-te)VtZtl%:&fri2-is2-0<DizUtr F F^>t>X£ 

^Je^TS ( " LOAD- LATCH E S- RCW-E RASE operation" 
p. 1 6 44iS3 l-»4 0*f#J8D 0 
[0 2 2 6 ] L/^L, ^-f h*tt©f-*i 

y-fe;l/fcfc, y^y-te;I/©y~ hi-fel/^ F F^>>>x£ 
F y^L/fciMfl, 7^ vis* 

EEPROM(Di:V^^ hSMWtri^j: 

[0 2 2 7 ] *^K"C», SttONANDM77 

-^^EEPR OMO^SRKfcfflU (D> ^ 'J -feJU©$J 

[0 2 2 8 ] BPt> % »#ii*a3U«B*»©^ * U-fe^ 50 
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ic*-TJ:5Sc:ft£o cct\ S£3fcON A N D§2^ 
^EEPROMrtt, t^-^ "1" , "0" ©BUB^WS 

7 s - ^©Hffl^4^®KfflrtCCJRtf)ttW#i«ft: 6ft 

D. Brow net a 1. , "Nonvolatil 
e Semiconductor Memory te 
chnology", IEEE Press Seri 
es on Microelectronic Sys 
terns Stu Tewksbury, Series 
Editor, p. 70, p. 212, p. 316, 
P. 326, p. 327, p. 344 #flg) „ 

[0229] tt-ucottu *a?ij«:jfc*i«, S 

#i&*X«m*OB#ra^«EE*88SE-r 4 C <h tc J: *) % 0 
6X«H7CC*j^T. "1" ©Bflffi#flj<t<r--* 

"0" ©BBffi^W^Sl^c+»CclK#iSJ:5ec'J-SC<t 
3&sr*4. 7^3? "1" ©Hffl^i^-f 

"0" (omm^co^-i» (*>*:0 ***<"T5 

[0 230] 0 2 3tt, MEEPROM 
CDHSS^P^^O— W^lytt^c H2 4li, 02 3 
<D^*yWU^l 1<D— SR£^L>T^£ 0 

[0 2 3 1 ] &W<omS&7Vv Zte. |3(7)^^'J^ 
T U^£^T£EE PROM&Cjgffl£ft£&©T\ NA 
ND32E EPROM<D@K^a * ^fi^t/T^ 

[0 232]$^KU y^'J^a^i; r £ 1 o© 
y^y-fe;bic:n€rM^iAtf2-o<D-feu^ F F^>^x 

^©3SW6MltC^/c* 4 1 o©:/p > £>BL 
Ki (i=0, l, -n) ptyc&i, 1 *(Da > h n-;l> 

[0233] n>hP -;l/y- h - -IrU^hy-hK^ 
^n2ctt, loo^^BLKi (i=0, 1, 
-n) . EP^. l*(D3>f.a-;l/y-h^CGL (1 
•^-^) fCttJfcLTKtt&ftS. SF7-/Al2c[J, 

n-yi2b^, loCD^D^^BLKi . B|1%, 1* 
(D3>Fn-j^ hi^CGL ( l^-is) iCjttmbX 

[0 2 3 4 ] D^TFUXm^ii, TFUXU^X^l 
9?:gftLr^'Jf3-^ 1 2 a(CA^3ti^ 0 
T. yy^n-y 1 2 aMP^f^-y 1 2 bCCcfcO 
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tefc/ jSK^o ^BLKi rt<Dn> b v-iltf- h^C 
GLR^uny- USSL, GSLCC, 

[0 2 3 5 ] 5 ^«(8*^^7>^IB1 3 

ft-S. * (AJlf—Z) «\ AUtfJ^^r 

1 8Rtf#-5ZoW?iattl 5 41ftir7^1tg^ 10 

[0 23 6]3V>Ffi#lt f-^AU]^^7l 

^2 6 0cA^3ft£ o »JfflIlsli»l 7Cttt. 37>Ff3 
-#2 6(Dm^ff °. ^> v*J*--f)Vm"C 
LE, f ^7V^^^f|VCE, ^-f F A> 

ff-^/W E ft £<Dmm$xt> 3 ft -5. 

[0 2 3 7 ] fi-9*dE0Bg (fflHg») 2 7 tt. 3«[gJ 
Kl 7<D»KB<DT\ 3>hP-;l^ hJ»CGL&DH2 

GSL5t^*£»a*£fiSU 20 

/<1 2 cft«te"f 4. 

[0 2 3 8 ] 02 5«, #£H8(3D^-Y HEEPROM 
<D@S8^Py^cDffeCDW*^Lri^ 0 02 6tt 02 
5©^^V Wl/^f 1 1 (D — M^TFlsXi,* 

[0 2 3 9 ] #M<2[n]&:/P^«:, 01 8CD^ 
;1>T U-f^t^E EPROMCt®JB3ft<££>tDr£> 

[0 24 0] yt'JWU>flt **98«cB8toS^* 
yizj\,zL-y hffiS£SSti?>3 h5t;^l 1-OiN 30 
AND-b;^^ F#IEB3ft£NAND-kJl/aU 1 - 
l#>e>«f/&$ft<£ 0 

[024 1 ] 3h7i2^11-0« 4 loo^t'J-fe 
;ViCft^^iAt?2-OCD^U^ h h^>v^£<D3fR 

BLKO, BLK1. -BLKnic^etltC^o N 
AND-fe^gfl 1 - ltt, fi3^gM£ftfc«IM@ (4, 
8. 1 6{@&£) C7)y^:';-fe;l/<hCft^^iAtp2oc7) 
-trU^ h F7>^^^6^^NANDt;^y F£ 
Wl, ml^D^BLKO, B L K 1 , -BLKm 40 

&c##6ftn>£ 0 

[0 24 2] 3 F^-fe^UgRl 1 - 0<D&7u -^BLK 
i (i=0, 1, n ) F*9CC«. 1 #CDn > h n -;U>r 
- F«CGLte8l*5£y j e';-fe;k W*>* l*<—tsft<D 
y^t y-fe^tfKfiSftS. CftCCjtfU NAND-fe;U^5 
1 1 - KDgT'a^BLK i ( i = 0, 1 , -m) 1*3 

[0 24 3] 3 h^^;U§Cl 1 -0-CB. :s>hP-;U 50 



*SM2 000-149581 

40 

h • trU^ F£*~ F F?Jj< 1 2 cte, loo^n 
v & i „ E(J^ S l$(7)n>hP-il/y-hiCG 

L (l-*-^) tC*fj£LTKW6ft-S». &F^^12 
ctt, »EHB*^rc»*. 7-yf^^l2aM 
a^/fa-yi2b^ loO^D^BLKi, IP 

1$©3> Fn-Jl/y- h^CGL ( 1 trC 

[0 24 4 ] NAND-fe;USPl 1 - 1 r*te. Z2is hn- 
frtr-b •■feU^h^FF7^A'i2c^ ^ifcOn 
>hn^y-H§CGL0, -CGL7 
>0 £^t? lo^D ^BLK i *Cttj£L,T«:W6*i 

7*3-^1 2 aMP^f^-^l 2 

fo^y-hscGLo, -cgl7 (mm^-zs) 

[0 24 5] u^T Kb^Ma, T FUXU^X£ 1 
9?:g*fCyyf3-^12a«:A^n§. -et 
T v y'Vf^-^l 2 a^CKn^-^n-^l 2 btCJ: 
0. 3 F^-fe^SPl 1 -0X«NAND-fe;ua51 1 - 1 

[0 24 6 ] 7^«(S*go-fe>^r>7 , BBl 3 
tt. b f - ^ M f - ^ ^ 7 7 ^ t Wtti\L 

ft£„ SSi*? 5 -* (A^-*) Affl^^7 7 
1 8Ktf#^AB|R|gjgl 5*gfityT^**«SB*J# 
o-fe>xr>:7[§|ggi 3&c^**SftS. 
[0 24 7 ] 3T>Ffi^t ^-^Affl*'** 77 1 
8M^7> F U^*£2 5^gSir^7> Ff3- 
^26&CA^3ft& 0 fWHSPHKl 7CC«. 37>Ffa 
-^2 d<Ottit>im^. F^ *-?)im^c 

L E , **:/^*-:/;l/{f-5f/CE, 
if ^/W E & i'CDfi-^^A* 3 ft & 0 
[0 24 8] S#4SE15|B (iBffiHB) 2 7 WJfBlS 
g§l KommcOT. a>FP-;l/y-FSCGLMi2 
l/f F^-FSSSL, GSLCC#ASS{4*^RS0. 
CC0'^{4^:^> FP-/U>!r- F - -feU^FV- F F^ A 
J*l 2 cfC«&«, 

[0 24 9] 112 7^. 02 3 Tb^M 2 6CDEEPRO 
[0 2 5 0 ] C<D»*lft*ftfis«, 0 1 1 7bM0 1 4JC 
[0 2 5 1 ] #5ZW<D'U bm&oir-ZWZi&TLMtt 
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<3> jStR^P v 9fo<D 1 ^-^©y^y -fe^UD-r-^ 

-££jItR:/P * ^ft<£> 1 ^-^(Dyt'J 
[0 2 5 2 ] «±<DX*1CCJ;0, ^7-r>aEEPRO 

£>So ) o 

[0 2 5 3 ] Ctt\ 02 7fC^3vW l-ififiCD^-d? 
»2.#?£*safl§ 3 ft£ E E P R O MCD> y iz;KD 

[0 2 5 4] B2 7<D«#»**ii£K:<J:») 1 bft<D 

[0 2 5 5 ] S£-3T, 09* «, 1 -c-^CD^rcD^- 
H2 7Of*ftiM«:j:0l^ 

^-^#<D^-~££ 1 hC± 6 

So 

[0 2 5 7 ] COcfc^CC, 02 h^ftcD^ 
-4r»*»A*S"C», 1 *U b^CD^- 40 

[0 2 5 8 ] fete. COJcStt-^-^K^ihU ?S*. 
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[0 2 5 9 ] {1U fclTTtt. WR'^ h©ir-£C7)± 
[0 260]@28tt, i2 3©-rW FMEEPROM 

[0 2 6 1 ] ^ y -fe;vy u ^ l l p 

v V B L K i - j (i=0, 1 , n ; j = 0 , 1. 
2. 3) ^«L/tt^ 0 

[0 2 6 2 ] ^**-C»liBLT*fcW-Cte. ^2 3M 

p-^BLKi rtccsauri^. *«p-c«, l 
^#<D-rf*y-fe;l/£ % l/W h (8 h) CDIEStfg# 

[ 0 2 6 3 3 **tt«lfc« % (k(t iE«) 

(rM IE£t r^k) h©^^: 'Jt;^6 

So COi»^. Mxll locD^Pty^B. 16^Uh 

^^y-feji/^6^$nSo 

[0 2 64 ] *4 >p>Fp-;1/^ h • -fel^ h^- 
l$(Z)n>hn-;^h^CGL (1 

n-^12b^, 4O07*P *^BLKi - j. gp^, 
1^0D3> hP-JVy- hi^CGL (1-^-^) (C3ttj£ 

[0 2 6 5 ] -9*^- r3>hP-;l/y- FF7^<28 
tt. S^v^BLK i - j *c2tj£LTf£tt£;h& 0 

[0 2 6 6 ] P^T PUXff#«, T FUXl/^X^ 1 
9 4Iiir^'Jf3-^l 2 a&^'lf:/^-^ 9 

3-^1 2 bCCi^, lO0P^fl©4-90^a y?B 
LK i - j #*StR£Ji&o ^/c, ^f3-^2 9 5CJ: 
hfc4o<0^D ^ B LK i - j ©5 1 

[0 2 6 7 ] ^f3-^29tt, M^^^/cl 

o©a^W©lfi»CD^D ^X^aitR^n/c 1 ocdp^; 
rtco^TCD^P^^ (*Wttt, 4o©^P-^) £i! 
!RTS <fc ^ tt«iE*wor c^r fc J:t^. 

[0 26 8]^ It, ^DJTtt, ^P tm&X. 
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[0 2 6 9 ] l-^-i^k (k«. IBS) ^ 

[0 2 7 0 3 H2 5©fflT?tt, 1 ^->>7>© 

*ft*.*Jtt# ( l/k) x l 0 6 0«c«*J>TS. 
[0 27 1 ]*Jffiim l^-^*k/r (r«, IE 

ttiU »*ii#»fftt, SMWKtt* <l/r) 

x l 0 0 0"C^rtf o 

[0 2 7 2 ] Wtt9«c»ltrS«K, Wittf, 1 

W©^-^«*ft;M$tttt, 1. 7X10 4 Bi^^, 
— l^-v^SflQ^P > fd^MSti, 1 7u 

#fft*«p14tt. 1. 3 x l o 5 ^2 3M@ 

2 4c^*0felffi^W*RWtt»fr»^»tt^|fi|±-r 30 

[0 2 7 3 ] &*5 % 1 zfu v Z% 1 *4 

*AC"C. 1 x l 0 6 leliCT&Ci^-et^ 
[0 2 7 4 ] iliR^a v ***BLK i - j >^ 
>n>hn-;l/y- h • -feu^ h^r- h F^^ i «\ 

GL&O'-teU^ h^- hifiSS L, GSLtCttfr-e- K 
fO£DfcWffi©«fi*^;iS <*3»V4#iH> . 
[0 2 7 5 ] 5 ^^a«6*J#o-fe>^T>^HB 1 3 40 

(HI** 8 -*) tt % *^A«RHffil-5aVAa 

[0 2 7 6 ] 37>F^it f-UW^^yl 
-#2 6<Dffl;t>{I-st % 3^>F^?*-f*-:/Jl>fI-StC 50 
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ff-^/w e & ^ 0fr*4SA;t7 ?n^ 0 
[0277] m^/shr (fffiEBR) 2 7 Mana 

1 7 <D$lH8J(E>T. ^>ha-;l/^hjSCGLM-fe 
U^hy-MHSSL, GSLKiM.£m{i*£/£U 

[0 2 7 8 ] H2 9tt, ^'Jf3-^PD i 

[0 27 9 ]*MTtt, PfS* IP*>, n>FD-jUy 
-FifgCGLOtfc <:/P?*ft) ^1 0 2 4 (2 1 0 ) 

fal, a2, •alO&CJz'K l#©3>hP-;by 

- httCGL&9£R-r£c&*sr*&. 

[0 28 0] P^TFU^al, a 2, a 3d N 
AND@K3 0-1 JcAft^Ji* P^TFUXff^a 
4, a5, a6(t N A N D08S3 0 - 2 KA#3*l, 
0"57Kl/^fi^a7, a8, a9. alOit NAN 
DHI&83 0 -3lCA^£*l£o NAND0SS3O- 1 CD 
ffl^ff-^H W >/<-*3 1 - 1 ^gftltffi^Dt^ 
D . NAND[n]S§3 0 -2<Dffi*m^tt, -Y>^'-2 3 
l-2^gfiltt^Ei*^ NAND[e]SS3 0 - 3 

ft*. 

[0 2 8 i]S7*yf3-^PDiTO ( *n-etisft 

SOTFUXffal, a2. -a 1 0 rt*A#S*i 

fit, a^snfeioop^tcjK-r*^";^- 

^PD i CDfctS^ff^D, E, FOW4t "1" 

[0 282]H30tt, P^?3-^RDiMV^f> 
n> Fn-^- h ■ -feU^ Fy- h F5-T^ i OttJffi 

[0283] P-5?3-^RDi(l NANDIU&832 
SOV>a^^3 3^6M?n5„ ^'Jf^^PD 

[0 284] ^-f>a>FP^y- h • -feU^ hy- 
FF^^ili, #JEIiISS3 4RO'F7>T^[aSS<bLT 
©Nft*^MOSF7>^^35-l, 35-2, 
3 5- 3*>&1*j£3tiS. 

[0 2 8 5 ] iilRn^ccJl-r&y ^>n> hP-;uy- 
F ••fel/^Fy-F F'7-f^i til t^MOS 

F7>^^35- 1, 3 5 -2, 3 5-3©y-F(C 
«ffilB& V C C Xtt»flW{&#ta«D 5 ft £ o 

[0 28 6]Witf, r-^S^iA^B# x atRD-JCcB 
tiF^^iW, SE@83 40fflASfiVB^ 
ESltVprogi&l NftUMOSF7>^ 
f35-l, 35-2, 3 5- 3«*>ttm«C65, - 
^7, ff#^fitIoI3S2 7ic^5C^r. SS ( = VCC) . c 
G( = Vprog), GS (=0V) C 
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neomftss. cg, gsw:. N^t^Mosh^ 

>^*£35-l, 3 5 -2, 35-3£MSOT, M 
tRP -Y>n> hP h*£C G L i RO^ 

[0 28 7 ]^/c, f*-**!?*^ aiRn^CCJl-rS F 
«EI3»3 40ffl**fiI[VB*s«jBWfl[ 
VCCift?, Nft^MOSh7>S/X^3 5- 
1, 3 5-2, 3 5-3tf*>4fllMctt«. — 
^J5fi@B2 7{C*5l^r, SS ( = VCC) % CG (=0 
V) . GS < = VCC) a^flfeJsSStiS. Cftt>(Dm{iLS 10 
S. CG, GStt, NftWMOSh7>^5?3 5 
-1, 35-2, 3 5- 341Slt v ajRP^rt©^ 

issLi, GSLitcei^n^ 

[0 28 8] -feU^ h^- K«SSL i , GSL 

iCc-X>Ttt % t<Dfg, fw>y<fctt*fc», P 

•)x;l/K}|$l{iV e r a^^6n/ci*, -feb^h 
y-MSSSLi. GSLi©lfi« v PV^JltizU 
^hy-hiSSLi, GSLi©8i*7^;^(C 
£0, Ve r a + a^Cii#*r^o 20 
[0289] $/c, f-^g&HiL^ 5lltRn^CcJlT 
^h*7-{^im »£EH!83 4<DtB*S<aVB3^«iB 
m&VCC3l«VCC + Q: (att. N~^*JUh^>>> 

7>y^^35 - 1 , 3 5 -2, 3 5 - 3 a^^tBSK: 
fi^/&[§IK2 7CC:fcl>T, SS ( = VC 
C) , CG (=0VX«VCC) , GS ( = VCC) ifi 
£j&2*i£ 0 Ctx^cD^fiSS, CG, GStt, N^* 
WMOSh7>^X^35-l, 3 5-2, 3 5-3 

CGLiM-feU^F^ KfiSSLi, G S L i it£ 

- h • -feU^ Ytf- b FU'* i N?t^«o 
SF7>^^35- 1, 3 5-2, 3 5 - 3©^ h 

^^35-1, 35-2, 35-3(t *?tflB<htt 
£0 <£->T. 2frIiRn^ftcD^>:3>hn-;l^- h 
ICGL iMtl/^hy^ffiSSLi, GS L i 
tt. ^T7P-f^>^fX^ori^ 0 40 
[0 2 9 1 ] ^illRP^rtCD-feU^ h<5r'- higIS 

SLi, GSL i {COOTi*, ZWzfrttiOEflCV S 
S (OV) £EPflaT£J:^<CLTkJ:l> 0 CCDt§£\ m 
itf. 4t0*U^by-HBSSLi, GSLiCc-e 

n^nstfefflMos <xtt 

[0 2 9 2]i3Ut 1 WfttiC&WZtiZm&O)? 
^Ul^„ 50 
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[0 2 9 3 ] S2 80[el%^n 9 *ic»j£3 

it, lP*)WC4o©7 J D>^BLKi-0, BLKi 
-1, BLKi -2, BLK i - 3*iEfi3*i£«£"K: 

[0 294]§7 J P^BLKi-j (j=0, 1, 
2, 3)rtJCW, ^^3>hP-J^- hJ^C 
GLi-0, CGLi-1, CGLi-2, CGL i — 
3&&W2tiZ> 9 FP-*;^hgCGL i - 

j ( j = 0 . 1 , 2 , 3 ) « v -eti-en^a ^blk 

i - irtfcifflBStii KDiE«^ 16 
[0 2 9 5 ] t7 J 3>bP-;V^ FiCGL i - j 

^-n^ nt 7*3 > f p h f 7 ^ 4 2 8 ^ 

JSTS K^-f ^@8Si LrcDN^**;bMOS Y"y>i> 
*#36- j*rSaUT, y-f>3>ha-;iy-H 
CGL i lcM^2n£ 0 

[0 2 9 6 ] Nft^wl/MOS h 7>^^^3 6 - j CD 

zf?^-#2 9te> lo<DN^tWMOSh7>W 
£3 6-j ( loCD^n^^) *»»?^4«ffi*WLr 

[0 2 9 7 ]4to. 1f^f3-y2 9(C, ffi»X»^-C 
cdNt^^MOS f^>>^£3 6 - j 

[0 2 9 8] 7=-*##i£#B*, a«?P-5rtfiW«R^p 
^BLKi-jTi*, N^ + ^;l/MOSh7>^X^ 
3 6 - j ©y- HtVp r o g&WlMZtl&tcZb, C CD 
N^t^MOSh7>^^3 6- j«, ^>tfc#.i 

>3>hP^y-HBCGL i ^IJJ^P^BL 
K i - j rt©1f^=J> hn-;!/y- hSUCGL i - j Cc 

[0 2 9 9 ] ^/c, t 5 -^^*^, il^P^ftCDjiiiK:/ 
P^BLKi-jW NftWMOSh7>^ 
^3 6-j©y-h{CVCCWW^/c^ CON 
^■t^Jl/MOSF7>^X^36-jli, tyttli^ 

GL i*^lJ?^a-^BLK i - j ^^>Fp 
-JU**- hICGL i - j KHSSSftS. 

[0300] */c. f-zm&UAisV*. mvtuoftcom 

^BLK i - j Ttt, N?t^l/MOSh7> 

^xi?3 6 - j ©y- b{cvcc^Enjn$n^/cdb, c 

ONft^;l/MOSh7>y^^36-jtt k 4»>:Rtt 

3>FP^y- hSCGL i *p6SK:/n ^BLK 
i - j fi©^3>FP-Jl/^ hlCGL i - j SCfc 

[0 3 0 1 ] — # % BWn-Jrt(D*a«^n9^BLK 
i-j-Ctt, N^t^iUvlOS h7>>?X^36 - j CD 
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OS h7>^^36 - *7tf3B<btt£ fl 

#jgS?:/a**BLK i - j f^(D1^^n> h a-;b 

y-hiccLi-j(t r^n-^ >£*Kfis<tfc* 0 

[0 30 2 ] CCV. iSlRP^CCfel^rW, 
hP-Jl/y-h^CGL i ©STCca»©1f^=i>hD 
-Jl^-hglCGL i - j3WE«S#i&. J;ot ( 

scGLi ccsf^ffi^En^nsn/cw^. sm*? ? 

ho-;^-ffiCGL i - j ©mttaWE^b-rs^rtBtt 10 

[0 30 3 ] UfrU n ^BLKi-j f*i<D 

■9->T3> hn-;i>y- hi^CGL i - j (DMiiL&mt 

[0304] acts, ajRu^rto-fzu^ h«s s 

Li, GSLift miRa Vft<D±-C (D^V ^BLK 
i - j tCftiliC&^T^&o 

[0 30 5] <£oT. ^-^S^jA^bscck, jiURP'} 
fl©^t(7)^a y t?BLK i - j CD-fe P 2 YV- YBS 20 
SLi. GSLiSUS, N 9 + *AMO S h ^ >i^X £ 
3 5 - 1, 3 5 -3 It «f6«ttXttSiH«{4 V 

ccmmztiz. r-zm^mmz, svmvft<o± 

X<DzfU v ?BLK i - j CD-feU* YV— Y1SLS SL 
i. GSLiScte, N^t*AM0Sh7>^if3 5 
-1. 3 5-3*efi(yrVCC3&JEnftIS*iS. 

-jOtl/^Fy-F^SSLi, GSLiCCte:, 
t^Jl/MOSh7>^X3?35-l, 35-3^1 
■C«*«fiVCC*JEIttDSti4 (*3M«4#H) B 30 
[0 3 0 6 ] 03 2«, 132 8M13 1CDEEPRO 

[0 30 7 ] *»»<EXH-/ h^ttOT^frSSJftjUt&ff 
CD ^^n^^rt©y*»;-fe;Utc*tL.r'r-^cDi»S 

<2> ^^^i^^o-fe>xr>^io|g§ccffi^$n/cf :: 

[0 30 8 ] *«JI©'W h*^©^-******^ 
©W«tt, 02 7©»*»iLttffitti!J'rW*W6*tt 

C£fr<, m&uVfo<DmtR7vi'y 2 BLK i - j ©r 
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[0 309] cfc^r, mc^-zzmzm*. 

[0 3 1 0 ] ttDj^it, ?-5 ^>^ 

[0 3 1 13 03 31*. 02 8 7!>M03 KDEEPRO 

[0312] *«»©/w hmttof^sssiajfrft 

[0313] *IHI1©'W h^fiLO^-^W^gSAttfP 
H3 2©»#»^ttffitlt«-r4t. l"<-y#© 

[0314] C<Dti^ i2R*fflOttmc*5l»"C». iS 
iRp^rtco^rcD^P ^BLKi-j T^Mt^ti-BJ: 

*BLK i - j 43*MHRT5. 
[0315] *^(D»#gS^»mi, 02 7(7)«^^ 

[0 3 1 6 ] C(D£*>tc, ^(citiK, s^*^ 
EE PROMifHj— cD^'n-fexri^r^ v ^o, gj— 

[0317]B34tt % y^VWU-fWW^ 
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0 )UD IsJTO hO-W**l/tl^ B 
[0318] 77^aEEPROMm ±X 

v b (omity-J^i/ b h F^^^Eitr 

BLK i - j tC&ffiCDV x-Jl'&Wtt'f. WJj&KDynv 
^BLKi-j^ ^ft^timteZ? *)lftlC&m;Zti 

[0 3 2 0 ] Sc*, »*ii*^ac«B*B#«:^*JKc:^ 

^ F t^zxi/ ha-;l/y- h F^-f ><* 1 ^(D^xJb 

[032 1 ]flU CCDig£\ A7^^h^*Y7Xi 
»Cc<fc4l«ffl[C!>±»*HiB-rSCi«r#tt^. 
[0 3 2 2 1 H35H 1 n^rtteieasti 

hp-;l/y- F F^^cD^j&Qfteo 

[0 3 2 3 ] S3 1 CD@88^^f>M"C& 0 , N 

^t^MOSf7>^^36-0, 3 6 - 1, 3 6 
-2, 3 6-3©SS»BB«(c#«*W-r-6 0 30 

[0324]S^a^BLKi-j (j=0, 1. 

2, 3) rtic&i, -en^nif^^>hP-;u^- hie 

GLi-O, CGLi-1, CGLi-2, CGL i - 
3#K»3tt*. t^>hn^-;^ hfiCGL i - 
j ( j = 0 , 1 . 2 , 3 ) ^ti^n^P ^BLK 
i- jfttcSIBSti-S K3DjE*« 16 

*U b) o^*y-fe;i/(c8M3ti5o 

[0 3 2 5 ] ^r/n> Fqnl/^ h^CGL i - j 
*£3 6 - j £gfiL<T, 1f:/^n-#2 9£C}g^£n 

So 

[0 3 2 6 ] N^tUMOS h7>^^36 - j (7) 
*Z//*7te. Fn-;uy- HCGL i <D 

-Jl/y- h^CGLi CCffJBM&Vp r o *Xtt«W« 

MOSh7>^^36-0, 36 - 1, 36-2, 
36-3IJ, *>«H8i&S. 

[0 3 2 7 ] ^-^SSii^S*. S1R:/P -^BLKi 50 
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- jOt^3>ha-;l/y-HCGL i - j fctt. * 

teSti*. laR^O-^BLK i - j<D1t:/p>hP 
-Ji/^- hiCGLi-j Cc«. ^fn^^2 9*6 

[0 3 2 8 ] *fc, ^-*rfi*B^ l^n^BLK 
i - j OT^> hP-;l/y- hiCGL i - j Ct«, 

D^BLKi-j <D1^r3> FP-;uy- h,fiCGL 

[0 3 2 9] -r-*StofflOB#* «1R:/P**B 

LK i - j (D1^^> hJttCGL i - j dC 

VBttttVCC) ftSftfeShS. *i«^n^BLK 
i - j(D^3>hnwl/y- h^CGL i - j (C6J % 
1f^=i-y2 9*i6«»*ti*5«l&Sh* (^3^^ 
314 #M) . 

[0 3 3 0 ] — * % ^KJP^fl^Py^BLK i - 
j tit Nft^^MOS h7>^^36 - 

h^>^*£3 6 - j Us *7tf3R<t&*. 
[0 33 1 ] *fc. f ff -^»*ii*^F. il^n^rtO^ 
TCD^P -^BLKi - jCD-irU^Fy-h^SSL 
i, GSLitett. N^t*;bMOSh7>^*3 5 
-1. 3 5-3*«S0r«»flittXiiWBl*fil[VCC 

tfEPSnSJi*. iilRp^rtcD^rco^p 

^BLKi-j^U^h^hSSSLi, GSL 
itctt. N^t*^MOSb7>^5f3 5-l, 3 5 

- 3 *ssorvcc Kenans ^-^K^mu 

Nf. mtRWfo<D±X<DrfU v ^BLK i - j (D-feU^ 
h^-hiSSLi. GSLiCCtS, Nft^MOS 
F7>^^35-1, 3 5 - 3 &M&LXnmniiLV 

[0 3 3 2 ] 5ft«flE«C*5l»rt>, ^P^^^{4 

£^T, S«CC. 03 2M03 3©;W 
f*- C ±&XZ £ B 

[0 3 3 3 ] g£oT, ^-jrVfttt^^frfottC^^y 

[0 3 3 4 ] 03 6«, 132 8©><-f MEEPROM 
©KIW*/TUri^. H3 7«\ ^3 6<E>y*r';-fe;b 

[0 3 3 5]S2 8©Wm ^'jf3-*l 2 a, P 
^h^hF7^'12c^ b-Y 1 1 CD 
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[0 3 3 6 ] CftitStU #ISW*T?«\ 7'yf3-^l 
2 a, D^f^-^12bMV>f>^>FP-^ 

P D 2 , -Mn^-^RDO, R 
D2, -^y^v-fe;b7UYl 1 ©a ^rfij©— Steffi 

PD3, •»2SktfD')f3-yRDl 1 RD3, 

vwu>fi i©a9*iSioffiWcHlfS. 10 

i^h "feb^fy-FF^'/^O, 2, 

[0 3 3 8] c*iec«fc5. HBBttWcc. zfvr^-# 
12a, P^f3-^12bSt>V^>3>Fu^y 

gfcife&sc£rtsr#£. 20 
[0 3 3 9 ] EP^, y^>D>Fn-;i/^ h • tu^ 
Fy-FF7-fA'i2 c» v S#iA^fflO]S^ 

7''Jf3-^12a, P^f^-^l 2 b 

so^w hn-juy- h * -fe u ^ f y — f F7-f 

>^1 2c^ y^ll-feJUT W 1 1 CDP^ftCD— S<D 

[0 34 0 ] ±^<Dcfc^CC v ^';f3^12a t P^ 30 
— $ 1 2 b&t^y -T>n> hP-;^- h • -feU^ 

^**»fcffiflar#. si5iK^Py^€:^^^±cc3> 

[0 34 1 ] fete, H0*c^*r,£5fc:, B|— ^n^B 
LK i - j fl©3>FD-;iy- FICGL i ^rfgEfj-T 
& K^^Hffii-teU* Fy- F8SSL i . GSLi 

*i&r^*ywu-f l l o— H»X»f64SCci3g-r 40 

[0 34 2 ] CftfCj:*). W^P^BLK i - j 1*3 

[0 343] 5 6tC. 2*CD-fe l/^F^-F 

^SSLi, G S L i RO' 1 $0n> F P - F« 

fc> SIfjEh^>^;*£ ( K5^') ©ffif»tt*#<fc 50 
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SCW, *z\s9 Y *f— F£gS S L i , GSLii^ 

>hp-;uy- h«cGL*iffl<hLrsaa^n(^ ^ 

[0 344] 03 8&DT33 9k£, Hz > X T > ^IhISScd 
[0 3 4 5 ] 03 8©««\ H«rSi-fe>^T>^*ffll» 

^-^^112^^';^-^ Mcfatso-cfe 

[0 346 ] Jfc, 2o(7)y^ry^;l/jL^> h^Cc 

[0 34 7 ]H39OWtt, «S»* <Wt«* 2*)0 

£©WC*S. t©»g\ flj&fcf* ^P-^BLKi- 
j CCfet:f4^-f h^ffiOT^- 2@*C»W 

[0 34 8] *«»l<D-fe>XT>^@j»*fflW^i8-& k — 

[0 34 9 ] 04 0 tt. i2 8(D^V FMEEPROM 
[ 0 3 5 0 ] 02 8<D0iVte. ^^t'JWb^l 1 
<D?Uv ^BLKi-j ( i = 0, 1, -n; j=0, 

l, 2, 3) cn^Buticb 

[0 3 5 1 ] 77^A^cr>^P ^£fc£n 
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[0 3 5 2 ] ^ ^>n> h a-JlY- h ¥54**37 
KJgT^2*0^>r>n>hn-;uy-h^CGL (2 

[0 3 5 3 ] If:/ - 3>hO-^y- h F7>f^28 10 

&:/p ^BLKi-j fc*fj£ori$w ^>n^ 0 

[0354] tb^hy-h F^-f'*3 8te, 1 -OCDD 
1#(7)p> hn-;V^ F^CGL ( 1 

p-;l^*- h«CGLCC#j£LTKW£ft£ B 
[0 3 5 5 ] D^7FU^», TFbX^X^l 
9^SLr^«;^r3-^l 2 aSO'tf^T r 3-^2 9 
fc:A;tJ3*l£. fit, 7''Jf3-^12aMD^f 
r3-#12bfC<£D v IrxDVOftOArxD-Ju v2R 20 
LK i - j jPaiRSft*. £tt. y?T^-¥2 9 CcJ: 
0, atRSftft:4o<D:/P *^BLK i - j ©SfeCDl 

[■0 3 5 6 ]&te, 1f^T r n-y2 9«, 5!iR£ft/cl 
~D(DU<yfo(DM$k(D7u v ^XteiltR;* tl/c 1 OOP * 
ft<7):£T<D:/P » ^ 400^0^) £jM 

[0 3 5 8 ] *«98r«, »!R:/u * * 

^BLK i ~ j cq<L^ ^^>3>Fp^y^hF7 
^A37^ aJR^n^BLK i - j?Wg-r£P£<h 

CGLi, CGLi + HC, Mrff*- FfiCJfiDfcBfffi© 

WGLi, CGL i + l CtftilK l >T >^> h 40 

n-Jl/y-F F^-/^3 7*KWrt»S*:*, ^^>n 

[0359] 4?U^h^'-~h F7>fA*3 8(i, iltR^P 

[0 36 0 ] =j ^iKSot>^7>7BBl 3 
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5 s - * (tti*^-*) «, ^^A51!R[p1SS1 SStfAiii 

[0 36 1 ] 37>F<l^i, f-Ma^ y 77l 
8RCK^v>FU^^^2 5^gfiUt^7> F rP - 
^26tcA^$*i^>o SMSIsIK 1 7 fctt, 37>Ff3 

LE, :/-f *-/W/CE, 7^F-{^^ 

[0 3 6 2 ] fi^fiXtHlSg (SffiiB) 2 7 $fjffl[p] 
SS 1 7 <DftiJflfl©T\ ^>FD-;^F^CGLSa't 
U^Fy-FiSSL, GSLiC^51fi44«tl, 

■kU^h^-h F7>fA'3 8^tl> 0 
[0 363 ] 04 Hi, ^'jf^-^PDiCM®- 

[0 3 64]*Wr«, P*>». BP%, 3>hnwuy 
-h8CGL©t <:/***») ^1 024 (2 l 0 ) 

^al, a 2, -a 1 OtC<fcO, 1 "OOP ->*S«?-r & 

[0 3 6 5 ] P^T FU^ft#a 2, a3. a4(l N 
ANDH83 0 - ltCJsJjSti* O^TFUXfi-^a 
5, a6, a?(X NAN D[pJ8l3 0-2 icA^^^i, 
P^7T F UXfl-^a 8, a9, alOit NAN D[slS§ 
3 0 - 3&CA^£*i£ 0 NAND[eJ3g3 0 - 1 ©Htfirtl 
mt, 4>'<-Z3 1 - 1 *Jg*LTfi#Di&»K N 
AND0B53O-2©ffl^fi#5i, ^>a*-^3 1- 2 
^jgfiUTff-^Ei^O, NAND0&S3 0 -30fcB;Tj 
ff^ti. -f>^-£3 1 -3£gS0T{f-^F<bfr£ o 

[0 3 6 6 ] ^'Jf^-^PD i SCtt, ^rti^timtz 
ZWT FUX{f#a 1. a 2. -alO^Stl 

^PD i©tB*ft#a 1. D, E, FO^^t M l" 

[0 3 6 7 ] gJ42ti, P^f^-^RDi, 
>FP-;uy- h F^H^'3 71kU*2\s>? h F^ 

[0 3 6 8 ] O^f^-^RD i tt % NAND[U&§32 

SOV>^-d?3 3^6S^3h^ B 
ioai^ft-^D, E, F&i. NAND038iCA*$ti 

[0 3 6 9 ]^U7hy-FF7>/A'38(t F^-<^ 
@88<bLT©N^ + *JUMOS F7>^^35- 1, 
3 5-3^6>»fiS3*i4. MiRZtxtcaWte. p^t^ 
p-^RD i CDffiM^VCC({:^^fcJf), N5^* 
iHVIOS h ^>^^^3 5 - 1 , 3 5 - 3^t>tfct<b 
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S, GStf-feU* h^-hSSSL i. GSLi<c«*& 

[0370] ^ ^>n> F a-)isf- y ¥5 4**3 7 

f3-F!B3 9, »BEHB3 4aVF^Y^IslB 
ilt©N^t*^MOS F^>^**3 5-2*6* 

[0 3 7 1 ] ^2*lfcP^cbtftCC|^T6P^(Cft 

-Ctt. 7^- KHSS3 9<Dffi*fi##VCC«Cte4. £ 

(mii^O, N^t^VMOSh7>yX^35-2 

©y- h fcsasaa v c cjutnEMGLmmz 
m&v Bifi&mmtiLV v r o gi^^ n^^mo 

S h^>^X^3 5 -2#*>ttJ8CC££. — 75\ ft-^- 
i>*;l/MOS h^>^X23 5 -2^gfilt, 

otctiicfjm-rzuytDjj^^ziis yu-foif-Ym 20 

CGLi, CGL i + Hcfc3il$tl&o 
[0 3 7 3 ] *fc> T-Zmikm, MVlZtltcWtC 

tiicmm-r £ p * jc^accRw wo^>3>Fn- 

^-hF7^3 7ttt, #£E@SS3 4 0m*S{sl[V 
B#«8S«{£VCC<!:fc?K N?tWMOSh7>^ 
**3 5-2*M->taBte&£o — J5\ fB-^£j£@»2 
7t4jS$tl/cCG ( = 0 V) ^N^t^MOS F ^ 
>^^3 5-2^g4U, I^D^icntcBSf 
Sp^<D-* ^>n> hlCGL i , CGL 

i + 1 tt&mZtiZ> a 30 
[0 3 7 4] $/t, f r -^««j&^^ SJRStifcci'* 

i c ntciRs-r £ d ^ rc^afcstt en^y^>n>h 

P-;l/^FK7>f^3 7tU J?EE03£3 4cDtB;bm 
ffiVB#^ffi^{4VCC<hft9. Nft^^MOSF7 
>^*#3 5 - 2#*>tflgR:fcS 0 — (i#^EE 
3§2 7tM$n/cCG ( = 0 VXttVCC) rt*N* + 

^;nvio s h 7 >i^^ ^35-2 ^gft 1 1 , 51tRp^ 

GLi. CGL i + 1 CCiSS^tl&c 

[o 3 7 5 ] m>icffim?&2^(D&miRvvic 40 

7m »EEH»3 4CDWAm#VB3&4«»*fil[itt 
0. COiffilfi^N^t^MOS h7>^^3 5 
-2©y~ FtcHJifflSfii,, <£oT. N^t^^MOS 
h7>^^35-2^ *?tt!B<!:ft4. 
[0 3 7 6 ] 043tt, SC^c|»SrS2o<Dn^rt(c 
IBaStiSffiRO^P ^^<btf^n> hp-;u^- F K 

[0 3 7 7 ]$Wt«, a4 0©@!8^P^^4c*fj£3 
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[0 3 7 8 ] ?^BLKi-j,.BLK(i + 

1) -jrttefri. -^n-eti1^^n> hp-;i/y- h^C 
GL i - j , CGL ( i + 1 ) - j #ffifi3*l& ( j = 
0, 1, 2, 3)„ t^>FP-^y-haCGLi 
-jtt. ^ti^tirfu v ZBLK i - j f*3CClSg£ft£ 
1 hCMEifcte (Mitte! , 16aVF)0^';^ 
Kj&&3;h, VzfziZs hp-^y- hiCGL (i + 
1 ) - j tt, -etl-en^P ^BLK ( i + 1 ) - jrt 
teffiBSft-Sl/W bcDJEmg 16/WF) 

[037 9] t^3>ho-;^-h«CGL-i - j 
^n^Jv? :/rJ> hP-^y- F F^-f-><2 8£*?f 

*£3 6 - j *g£L"C\ ^-f>=i> bU-JlY-bm 
CGL i tC«jgSSnS. 1f^>hn-i^h^CG 

l ( i + i ) - j«\ -ettefti^^hP-^y- f 

F7^2 84iJiSt5 K7^^@SiL-C©N?t^ 
JVMOS b5>isX54 0 - j ^Sftlt, 
hO^y-hSCGL i + 1 iCjg^Sti*. 
[0 3 8 0 ] N^t^;l/MOS F7>«^36 - j . 

40-j©*>/*7», ij-^p-^ gccfcQMflj 

F7>^X^36-j ( 1 0(D^7^) «riMJf?*r^a 
tB£Wl<Tl>5 e F9A«. :/Pv*BLK i -1*SJR 
*r^«^tC«. Nf t^MOSh7>^X^36-l 

iCGL i il7-^n> hn-^y- hiCGL i - 1 ifi 

[0 38 1 ] ^ if^f3-^2 9tC, lP£rt©« 
SXtt^tON^t*;l/MOS F^>^*£«StR-r* 

[0 3 8 2 ] *^?a©EE PROMCCfclirfe, ^^r»J 
*> a CCD/c2s6, *^CC*5l^T4>, 032M133O 

^p^rt©i^-^7>©7 ? -^^M^ai-rc<?:^< , 3i 

JRP^I^cDil^^P^ ^O-r^-^ ( i 7^ F (DiE^fgc?) 
[0 3 8 3 ] ^^T, f-mM^ffc^lM^y 

[0 38 4]^t $^t1t locoy^>n>FP 

-juy- h F7^ <sffaK**tr) *5i>«dB»-r 

^SSfe (^dxtf, 2o) <DP^CC^il(CttffiT^«fc^^ 
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[0 3 8 5 ] ttc. «*j£#B$, iURPS©^ Y>=i> 

IfiVp r o g*tu*Lai'tn«a6ttc^-r>n> h 
Bea*r£. 

[0 3 8 6 ] COim-ii, W?L\£. m$i2±&mc, 2#<D 
Jj>zi>bU-frdr*- h^iCffi^&Vp r o g&WM 
Zti&ffi. Z<Dmm&Vp r o tf^r^-yccj; 
OiltR£*i/dItR:/P ^F*901f^'n> F u-frY- F 

[0 3 8 7 ][g|4 4tt, l^^n-^ODBBaWi^Or 

[0 3 8 8 ] #fH8"Cra* y^'JWb^f 1 101-^ 

^ISJO^P -^BLKi - j CDHCCii. If h P 

>^HBl3tt. P9*lSHcKB3ti*rfDy^BLK 

1 - j fc#j£L-CR»6*i&. 

[0 3 8 9 ] cfc-^r, -fe>XT>^Til8Sl 3<DTi\X^^ 

[ 0 3 9 0 ] #WDcfc t^3-^2 9W3 30 

[ 0 3 9 1 ] 0 4 5 7iSH 4 7 tt % *#HI!#»BW«Btt 
EE PROM(DPJ^Ltt^ fl 

[ 0 3 9 2 ] HI4 5CD^"C(S, ^^'J WU>((D^7 

3 A, 13B, ^^AiHRIolSSl 5 A, 15BMf- 
^AH]^ v77i8A, 1 8 B£-eft-e*iffiBLTl> 40 
£<, yt'JWU^, 3 F^-te;ua5 (a 

2 6#jfS) 1 1 -OiNAND-fe^l 1 - 

[0 3 9 3 ] ^WCitltf, y^»;WU^(D^77A 
[0 3 9 4]a4 6(DW"CB l y^'JWU^3h 50 
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v-tefr^l 1 -OiNAND-feJl/SBl 1 - lfoZfflgl 
U 3 F^-fe^SBl 1 -0^r-fe>^T>^|alSSl 3MIC 
KSU 3 h^-fe;l/gpi 1 -OCDM^mzfr*** v > 

[0 3 9 5 ] #WC«fcfttf, NAND*fe;l/gPl 1 - 1© 

[ 0 3 9 6 ] ^14 7<D#J-CG*, 1 ^ ?'4 1 fttcW$k<D 
, ;SB4 2 a, 4 2 b *ffi«l/Tl>So &.jf%ys 

r. ^^U|p|K4 2 a#R#tHL»ft*fT-oT 

^«tUlDlgS4 2 »#iA*ttft*tf 
9Ciir*5 B ^*y|pIK4 2 a, 4 2b(%0ft<i 

[0 3 9 7 ] *«{cj:ntf, 2 ^©Sfc*»fi;*fiI0*(c 

[0 3 9 8 ] ic^t, ^s*-csiiaur#/c*iBr 

Office— o-Tog^sn/t— ocr>-feV^ F F^>^X 
[039 9] COi^tc-feil/a-yKatiB. >W F 

[0 4 0 0 ] IsfrL. *2fr3-—*j F£3oCD F*5>^X 
£ (y^'J-feMi— :>©#) *»6«WW-S«te\ >^ey 
•fe fcDOW-/ Xifimn<0 NAN Dl77 ? 
2/aEEPROMJ:H^*<ft5fc«), 

tec j: ^ y^y s«(D*^cctt^-r l t> 
[04on ^ct, jaT^anrw, h <x«^ 

[0 4 0 2 ] ^T. Sf*©NAND^7 7^>aEEP 
[0 40 3] KONANDI77^>^EEPROM 

^j^snfc^^y-fe^^rSBa-r^/c^ y^ey^- 

[0 4 0 4] b*PU COi^JtcWJSCC-T&i, -fe^tf 

[0405] ^CT\ ffi*©NANDS7 7^>aEE 
PROMtlt MS, h (X^-^) #{4©^- 
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[0 40 6] NANDS75-^aEEPROMtvW 

[040 7] NANDS7 7^>aEEPROM(Df- 
[0 40 8] iltR^P^ ^^NAND-fe;^ 

£if^o C©», «R:/P**rt©NAND-fe 
/l/ar.* KDV — ^Woy-ty -fe;u*»6 F W 
^ey-te-il/fcfilor. Jlfcfc* ^-^{iTf*-****** 

[0 40 9] *(Wiaf s -*»#ii*IMt*H4 
H4 9^#MbT|ft^t-4o WKli, a>ho-;uy 
- hSCGL l scgM^ft&^^y^ut^^T^-^ 

[0410] ^1 V-XflB (V-XJSHM) CD-feU^h 
^h«GSL(C0V*4il, hbv 20 

(t^FSHBJ) O^U*Fy-F«SSLCC*ffiS{4V 
CC^i, FU-Y>flJ©-feU* F F-7>^X#*:*> 

[041 "0" <?P— ?w >yy 

V -fe ;i>M 2 tfifflgi 3 ft 4 tr v F K<£>«te*«iH*fi v c 

CiT^ 0 30 

[0412] c<db^ "o" #^iA^^tf o^^ey-feju 

Ml *StfNAND'fe;ba-9 FWCDdk-** U -fe;KD^ 
+ * 0 V t ft 0 , "1" S#i£#*fr 5 * 
-feil/M 2 ^tfN AND -b;^^ y bfa<D±J*: V *fe 
^©^^©WitfVCC-V t h (Vth(t -feU 

b^^vx^<Dmmmj±) ic^ffijmztiZo ceo 

f*. "1" S*&#*tT5^*y^M2*SfrNAN 

F b?>i/X5lt, *yh*7#38i45. 

[0 4 13] c©fft, 3>hn-;^-h8 c 40 

GL l<D«i#, 0V^6111fiVCC (WAtf, 
3. 3V), nWMtiLV CC t>W* tefrMtiLV p r o 
g <0»*tf, 18V) <t±JPfr&. n>hP-;U 
y~-FJ£ <#SiR)CGL0. CGL 2, -CGL15 

o v&hnwm&vcc. nwmikv cc^ 

^Vpass (VCC<Vpass 9 V) < 

Vprog) i±#t^ D 
[04 14] "0" *^iA^^tT^^-t 

Mim^(-J, ^**;l/<D«fi#0 VtftotOSfc 
«> fc ?a-^j>>flr~b ±? + *)l><Dm<Db>*Jl<m 50 
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#JRtciSSJE*5EP»l 3 ft. «T # ^ + * <E> 7 n - f- 
AlsVf- b^fSmth. --ft. " 1 " S^iA^^rtf 5 

T(,>£/c#>, gfi^^'y >^c<£^ ^**;ucoii{i 

#vchK±#rrs. - 1" s#ii**tf5^ 
*ju©n© F>*^ieiiWKiB«EE#Epaisii-r, ?s* 

[0415] C C*C\ SHJ?:/n ? ^rt©*SJRn > F P 
-^-hlCGLO, CGL2, -CGL15m 
£Vp a s sCCOl>T^iJT£ 0 

[0416] y-ty 42;UM2{C*f-T4 M 1 " #£jA<^ 

iC, y-ty-feJl/M2*#ONANDH2;l/^.-^ FrtCDS 

y * y H2;1/cd^ 1- * ;i/m{4^r^M^7 * 7* y > ^(c J: o + 
4HCiS< ^*y-feJUM20^n-f--f hi 

[0417] y-ty -fe;l/M2%StfNAND 

•fejloLr.* Frt©^^*y-fe;l/©^^^;l/«fi[«, Ifrii 
Rn>Fn-Jvy- FJUCGLO, CGL2, -CGL 
1 5&C^££Vp a s sJCtSS-TS. Vpas 
s*iU<-r*i«-T4«<!: % y^eyH2^M2*^tfNAN 
D*fe;b:z~:y bft<D&j**Vl*fr<D* + *)in&ifiX< 
^*yH2^M2CC*f-r4R«€riA**iB5f±3ti 

[0418] l^L, VpassSrKni, "0" 

hrto#3SJRy^y^^M3cc^urm#*iA^^ 

C04 19]BP%. yt'J-b;HyIltStJNAND'bJl/ 

jl- ^ Krtos^^ey^vcD^^^^mfi^, ovici 
f$3*aTC^5. C(Oft^ Vpass^ftiA^ifiv 

p r o gcca< &4 4, ^jwi^^ey-fe-ri/Maccatur 
M 0" m*&&&fit>tixL£5. J:^r, y^'j-fe 
1 4^NAND-fe;^-7 FF*3©^a»?y*y-b 
^CcSFtLrSS#ii*4EI5±-r4/c»(c«. Vp a s s 

[0 42 0 ] CODi^CC, «JR^D5r^rt©#aW=i> 
hO-;l/^h»CGL0, CGL2, -CGL15(C 

"i" »#ja*«f 5a«^*y-fe^M2*#a 

Jf?y^ey42;l/M3tc*fLT "0 M »*ii**^f*>n3tcl» 
±5tt«fiffl. mtf. VCC<Vpass (fi«I>Ltf % 
9 V) <Vp r ogKRSStirt^. 
[042 1 ]«L NANDS77r>aEEPROM 
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T\ KTFCW:, NANDl77^>^EEPROMOf 
[0 42 2 ](Slt, NANDi77-r>^EEPROM 
[0 42 3 ] CCD^, m—(D^y h P-;U4r- h^ s 

WLfcf, ^> Fn-M- FiCGL i*^afc«0ii 
LTSHRSfU CO^>FP-^FSCGLlicg 

«aar». n> hn-;uy- h«cGL i cc^isns 

- hlCGL 1 tcSJKStlS^* U -fe^CCS* bTT^-f 

BjfcVp a s s^isjflEfcaOilLTEPJnSii&o 
[0425lSoT, NAND1^7-r>^EEPRO 

JR^*y fc/WDHffitfVp a s sUot^i^ly 

[0 42 6 ] CCD Wfl&tt*'&<Tfc«>K:». Vpass 

[0 4 2 7 ] Vp a s s te, _ki£<£> <£ ^tc, 1 

[0 42 8 ] «fc->T. *S^iL-C, NANDl77-r> 
aEEP ROMtlt #ttOf f - 

[042 9 ] WTm NANDS77r>aEEPR 

[0 430 ]i50{t hlEEPROM 
h^ttl^ 0 H5 1tt v 05 0 
CD y * y -fe JWDfWIIsIB*^ itl^o 
[0 4 3 1 ] y*r'J-te;HVIC 1 . MC2it n>hn- 

EPROM<D^*y-feJU<bgIi;«jS<!:3fto-C^S. > * 50 
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"J-feJUMCl. MC2H m^fiCffiWfflftSti, ^£>M 
$&CUi, -£tveft 1 h h 7>y^^ST 

1. ST2*ig[i6tSnw-5. -bU^hh7>^X^S 

KlJfeRSti, •feU^hh7>y^^ST2(t 

[0 4 3 2 ] y*y Hr;bMC 1 , MC2M"feU^f F 
7>J/X>ST1, ST2JCJ:0 looyt»J42;^ 

So 

[0 4 3 3 ] taffloy-t 'J-te;l/a^ » kj % nand 
§S7 "7 v y^EEPROMCCfclit 1 ^ONAND^^ 
* hrtO^*'J-fe^2o{cLfcfc(D ( 2 N AN D-fe 

[ 0 4 3 4 ] fflU *fB8*CiJ. y*'Jt;l/^.; hrt 

©y*ytejWD«tt. 2ffl«:iR3c3n&fe<Dr«*< , 

m«. «aw ttSR (3«, 4 

NAND177 ^S^jiEE PROMil^D 1 6fi(C^S 

[0 4 3 5 ] *&ffl<DJ*J hME E P ROMCDfltiSSr 

[0 4 3 6 ] &$m<D^J hME EPROMCDy^ey -fe 
;I/8P©«®W. NANDl77r>*EEPROM©^ 

^ey-b^SBfloaHftiiac-c**. fiu *«ga 

<7)^>( hMEE PROM<D-fe;t/:xj=- v hfa<DJf)lz)l 
(Difcte, NANDS77 7y^EEPROM(D-{r;l/a^ 

? hrt(Dy*y-feji/©a l 6fl) J:9 4>4>& 

< 

[0 4 3 7 ] ctoT, ##6U!<D'W bMEEPROM-C 
N A N DI7 7 9 5/* E E P ROMO^O-fe^M 

teoi^ctt* f*^T4. ) "C*i«:fc*^to&r, fate 

[0 4 3 8 ] Wfctf, ^IBCCfclir, -fer;U;x~ y hft 

[0 4 3 9 ]*^K1t ^tf 4>fr~>VZ0. 4 [m 
m] il/cS^, 2ffl©^^ey*feJKOj@jaSa*n. 2 
[^m] . S2Sb^3. 96 [Mm] ~C$>2>tctb % J 

*y-bjnfl^fc0©iffli ( [jgafiaxfifflfib]-/ 

2) tt. 2. 3 7 6 [um 2 ] &fc5 Q — -teAoLr. 
9 h#l 6I©y*y^*64SNANDa77>^ 
aEE PROM ( 1 6NAND-fe;b) rtt. ^1f^>;U 
-Jl/*0. 4 [Mm] <bL//cJS^, -rf-ty -fe;H fflSfc 
0CDBS«. 1.0 9 5 [mid 2 ] i«c&. 

[ o 4 4 o ] *3 1 immw>s* y -fe;i/ ^.^ ^ h ( 2 

NAND-feJl/) ^rSfflL/ci^. -rf* y -feiHU/t!) 
OMfSii, leNAND-ti^^y^HfS/cOO 
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mm^rn 2 mxmt* c t cc a £ . 

[0 44 1] $fc, 0 6 5&0*BI6 6«:^-rJ:^ftfie* 
©/W MEEPROMtlt •y r 1f-Y>;l/--A>*0. 4 

[am] iUc^ y*«;-bJHfflSft:0©ffi«tt. 
3 6 [/zm 2 ] <fc&S. 11B<DJ*: } )teJV$:2 

(3 h^-feiUXttl NAND-feAO *»flj-rs»^ ~r 



. 84 [/im 2 ] i&So 
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* [0 4 4 2 ] *»m©y*'J-feJl/3.^sr h (2 

NAND-bJl/) <DJ*:y*)\,im^tcK)<DmmZ, se* 
©✓W hlEEPROM^l NAND^O fc/M < 

[0444] 
[*5] 





16NANDir^ 




1NAND-b;u 
(3 h^-te^) 


NOR^ 


1.095 ^m* 
(1) 


2.376 A«m2 
(2.17) 


3.84 M n£ 

(3.51) 


1.82/im 2 
(1.66) 


^-tf-f >;u-;uo.25aiti 


16NAND-b;u 


2NAND-feJU 


INANDiziU 

(3 h7t^) 


NORM 


0.293 ^ m2 
(1) 


0.71 2 /*m2 
(2.43) 


1.189 ^ m2 
(4.06) 


0.54 /im 2 
(1.84) 



[0 44 5 ] C<D3tfre>&W£rt>&J:5CC, **W<Z>-rf 
*y-fe;U:x.=.? h ( 2 N A N D ■fejb) oy-ty-fe;Hi 
S/c0CT)HS«, NANDS77?i/aEEPROM 

(16NANDH2JI/) CC«a«&C»*s, lNAND-fe;l/ 

(3 h^-tenO O^6 0%ri^^^6 o 

[0 44 6] cfcoT, #»BO-fe;i/ ^ * h«^CCJ:n 
tf k -fe^MfBcD^NcJrO. ^VbfEEPRO 

©fiTtt £icjt«-r & c <fc 

[0 44 7] £fc, *»J!©^-r hMEEPROMit 30 
NANDS77 *; % >iEE PROM<£|*I — ©T'P-feXt 

[044 8] WHBO'W MEEPROMW 

*y-feAtt, NANDM77-^>^EEPROM(Dy^e 
V-tefotmcm&X&Ztcib. lo<£y^y-fe;uccoi> 
rmn«, 77r>aEEPROM0f^xM IP 
^ k FN h>*;WS**3pJfflUfc»#»A#a**©* 

[0 44 9] tczx\ ^myo-bfr^-y vnmcz 

T. NANDS77 ^->^EEPROM<b|H]fil^:, 

^iltR^P ->^rt(D#j8JRy*y-fe;U«:3*-r-SK«*ii 

[0 45 0] C<DPfljB(C*fOr«, «T(DJ:5K:t,TW 
&~T£o NANDS7 7v>^EE PROM^li, Vp 50 



a s s «, 1 @CDS#a^L«r^Cc*5C»r % " 1 " 

^^tf^ <m*tt»*«^F"r*) y*y-fejn\ "o" 
mtRJ^V-tMcltilrX. "0" w$&& (mwzi& 

[0451] ztc. z<DM&m&. mmmiiLvcc^. 

^*£?§{£V r e a d fti'<bW^< jteRM&K:*#6*a'r 
iiSftt. VCC (0fliL«, 3. 3 V) <Vp a s 
s (fl^H 9VXVprog 18V) K 

[0 4 5 2] V p a s s «BSftV C 

C (#«x«. 3. 3 V) X«SS*HiLWp{c#iajR>*y 
^jl/(Dn> hP-;I/y- R€^;L£^5V r e a d (ffl 

4. 5V) cch^ts. 

[0 4 5 3 ] ChfeVCCMV read{i, NAND 
i77r>^EEPROMtfffl«Vp a s s COM 

(09*«, 9V) J:0il<«cot^5. 

[0 45 4]o^D, *miXlZ x V p a s s «35 
SfiVCCXW^ttlL^FCc^aiR^^y-is^a^ h 
P-;uy- Ht-^*.£1I{iV r e adKagtSCi, 
fiP*>, NANDi77'r>^EEPROMr«fflt-SV 
pa s s<Dffi<£0&<S<T£C<btcJ:D. b (Xtt 

[0 4 5 5 ] */c. *^T'i^ v Vp a s s VCC 
Xtt V read ic^T^» Vpass 
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[045 6] -7?. **IBrtt. Vpass^ H^H 
-juy- Mc#**«&V r e a dtciftSOTC^yt 

SDi 10 
[0457]-?-Ct, " 1 " S^iA^^rtf 

;Iol^», hrt©y-*y-tert/<DgL "1" ff^iA^^rtf^ 
y^UHr;KO^ + *;KDS!JJB«(4, y*y*fejKDn>h 

[0 45 8] "1" «*&#£fr5-**y-feJU 

CD^ + ^/KD^JB^&i, J* y h P— ;uy 

:/y >yit£. NAND1777 
2>^EEPROMi[5jD<b{K£L/c*i^CC«, ^5 0& 

Stt*2fflimtf, "1" •#i£#£tf S-y-ty-feJUD 
NANDi77-r>^EEPROM<b 

<r£ 0 ) o 

[0 45 9] COct^CC, *f£Bjri£, m— NAN 

3^ KDiSTftt*43tlffi"r*C4*sr*S. 
[046 0] grJC, ^-^S^iA^RfiCjliR^P * 2 30 

s s£ v «®SffiVCCX«Sc*tBU«FCc*j8!i;ri> h 

>5o <£oT. 311R^P -y ^rtCD^^iR^^y-fe^COmS 

[0 46 1 ] JgHfC, Vpass£ v VCCXiiVre 
adiCS^bT^, "1" »#i£#*fT5>*y-feJi/fi[> 

^u^coi^ "1 " m%i&fr&ft5 jud* 40 
**;v<DSWW^{i, ^^y-fe;KDrj> hP-;^- hi 
***jKD*?*:/y >yjt£, jB^ftffiecssori^ 

"1" »*i&*«rtr^^- : eyi2JKCj*TSR«*i& 
[0 46 2] J^T\ *#658©^V hSEEPROMOrg 

[0 46 3] • ffi&Mfc 

jVy-HK C7-F«) CGL1 liC(ift»lfiVSS 50 
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MS (V- K«) CGL 1 2tt. :7P-tw >ytfc««: 
ft&o */c, SiR^Py ^rtCD-teUd? hy- hSSSL 

1. GSL lt^ffflJ^P hP-;by 
-F8(7-F«) CGL2 1, CGL2 2MtU^ 
hy-h«SSL2, GSL2&, 7 13- TiZstfWSi 
ccft£ 0 

[0464 ] CCDf£, «7ttf, 2 1 [V] % 3 [ m s ] 

gli ucS^^ti^y^ y-fe;n?«. /^i/^<h3>h 
p-;uy- h«©fflfcvH*«E (21 [v] ) asjjnfr 

0. 7D-f-f >yy- h*©»-7-*«FN (Fowl e 
r-Nordheim) F >*Jl/JSft(C J: 9 ^i£*£ 

[0 4 6 5 ] ^CDg^, iltR^P y ^rtOillRn > h p 

-ji/y-h«cGLi itcssKsn-s>y*y-fe;KOHffi 
mro*. -3 [v] m&tteZo cct, aw^^ey-fe 

^-3 [V]BKift4J:5K:?BS3ti4. 
[0 46 6]-^ MVl7nv2ft<D}m&l^> hP- 

^y-FSCGL 1 2ay*a^p-^rt©3>hP 

-Jl>y- h^CGL2 1. CGL22I*, :7P-tw> 
[0 4 6 7] J; , 2 1 [ V ] % 3 [ m s ] 

^i©gi*^7*»j >y$c£^ 3>hP^y-hs 

CGL 12. CGL 2 1 , CGL 2 2 Qllfi k_bPTr 

[0 46 8] CCT\ n> ha-;uy- F^CGL 1 

2, CGL2 1, CGL 2 2 <t'*m7<D£t y V' x ) 2st?tb 

tc-mxmtrzt. ^> hP-^y-FSCGL 1 

2, CGL2 1, CGL2 2W F7-f^@K (MO 
S h^>>?^^C7)V-X) % CCD F"7^^lHlS8<b3> h 

a-juy-htR *ss»-r-s^yiiE 

[0 46 9 ] ^7y^y>yjt». 7D-r^ >#vtm(D 
3>FP^-h8CGL12, CGL2 1, CGL 
2 2{Cf4t^g*Cffi#1-^ 6 C(DgaCC(i. K^>f 

cc*j^4*y^y3>H<b^sffij»cos». 3>fp- 

[047 0 ] L^L, n> ha-;by- FSCGL 1 
2, CGL21, CGL 2 2 {CSF^T SSS©^c8^ 
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[047 1]og*) % 3>ha-;I.y-h«CGLl 
2. CGL2 1, CGL2 2iW0*.^iJ >^i£ 

mtiL&±&TZt. 3>hP-;^ K1HCGL 1 2, 
CGL2 1, CGL2 2 (Dmte&JJTr £«, 
[0 47 2 ] iot, MIR-Jv v ?ft<D&mtR^> b u 

-;uy-K«cGLi 2tcmm§n^y^';-fe^i^ii 

^ ^rt©3> F p^;^ h^CGL 2 1 , CG 

[047 3] ftfc, m*8&m^CC«, at^u 
^^rttOSiR^^hP-^y- h*CGL 1 ltCg^;* 
ftS^TO^^ey-fe^OIBUMEE*- 1 [v]*a«ca 

[0 4 7 4] • «Sii#«WE 

^5 3CC*-TJ:^{C V n> ha-;l/^ MCGL 1 CC 

[0 47 5] $*T, ilJf?^P^ ^F^cDV-XffliJcD-feU^ 
hy-hi^GSL^i6m{4VSScb^0, FlW>ffliJ 

©■fei/^hy-hSssL ^^iiifi v c c i ^ ^ , -e 

T2 2tt, F FU>f>»*fel/^ 
Fh7>^^STl 1, ST12«, *>ftK£tt 

[0476 ] f/c, "0" «#^^rtf ^>*y-b;l/M 
CI l*S«3»S*l*tv hiHBL<DK{a*VSSCC»^ 

rt0 MC 1 2 3W£tt3tl£e* h^BLcDmii^rVCC 
KS£TS. *fc* 3>hP-^HCGLl, C 

■ty-b^MCl 1 , MC 2 lCD^-r*;U1I{i&3\ jgi&m 
ttVSSi&O, y*rU-fe;UMC 1 2. MC22<D^* 
*JU«, VCC-Vth (Vthtt, tl/^hh7>^ 
X*ST 1 2<DMiMEE) CC^flBSK S *l * . 
[0 47 7 ] C(Dll 3>hq^^h^CGLl, 
CGL2(DSfi^SlfiVCC <W*«, 3. 3V) 

XttS*mo^cc#siR3> ho-^y- h«(c^its 40 

IfiVread (09*«. 4. 5 V) tct&^SftSo 5 
fcfc, aS?^>hn-;uy-h«CGLiosia«. v 
CCX«V r e ad^, t#ii*«fiVp r o g 
18 V) iC±^T^ 0 

[047 8 ] C(DB# N jURy^y -fe;UMC 1 1 rfct, 
+ *;K = VSS) i3>ha-;by- ^CGLl 

( = Vp r og) M^icSM^G^^ F 

MC 1 1 fc*fr* "0" **3i*3W«7^*. 50 
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[0 4 7 9] F«CcK«fifc*r# 
i&fiL HP^. ^^^^Jf£ff|^jMtRy^e';*fe;bMC 1 
2©^^*;KDfiJ»!*{a«. VCC- V t hCCf£S£ 

C<Df£. iStR^ >hP — ^l"5r — FSRC G L 1 (DMttL&V 
prog, *S!R3> Fnwuy- F«CGL2CD«fi 
^VCCXIiVreadKfeii, ill^U y 4r;UMC 

[04 8 0 ]o|^ SfR^^y-fe;l/MC 1 2-C». * 
+ ( = Vch) eb3> Fn-;l/y- F^CGL 1 
( = V p r o s ) CDBa<D^{i^#i/h$ < ft 0 . F N F > 

}flJx.e>tl^ 0 CftCCj:^ jltR^^y -feiVMC 1 2K>tf 

T5 "i " »*a*3&*s7-r*. 
[048 1] ic^T, aiRy*y-te;u <»*&**tih 
^;u) mc l 2cc*fur H i" **jA#*Sgfrr*{t 
tt. SJR^t'j-fe^MC 1 2(D^^^;^i 
StitfMi) Vch^+»tc±ll M#^iA^ ( "0" S 

[0 4 8 2 ] ^*4ul/JfflE|ft©y*»/-fe;l/MC 1 2©? 1 

'J-teil/MC 1 2CD^^^^C7)^^mfi, y^t'J^^MC 
12, MC 2 2 CT)n> Fn-;l/^r- F i^^^;K7)^7 ^ 
y*y>^Jt, RM^^^ hftcD^^y-fe;U7)ifc (;£ 
«ttt. 2ffl) icj:^^^n^ 0 
[048 3] Mifl ^^^Frtoy^'J 

fcJW©»*@^0/c»£\ ^'J^MC120^t* 
i^fiVcha, y^y-feJl/MC 1 2(D^**;bQ*7JS8 
IfiMV^U^MCl 2, MC22©^>FP^ 

h £ * **;kz>*7 * ^ y > 5at£:;*;£- < ?z> c t cc 

[048 4] y^ey -b;l/C7)3i> hP-;^ hi^t^ 
;l/0^7^^y>^J:LB«. «T<D3Kc<J:9»fcH3*i£. 
B = Co x/ (Cox + Cj ) 
CCT\ Coxli, y^ey-fe;l/Cr)n> Fp-;^- h £ 

y -is jwd v Fu-f >««©«^s«c«®n 

[048 5] &tt* y*y-fe;KD^^*ivs*«. am 

WtCkt. C o x i C j OMT'StC i^t^^ e o£ 
0. y-=&y*b;KO^ + *^gMtc», CoxMCj© 

c o x-^c j Iclt^xzmtiZ'l^^ttk)* MUX 

[048 6 ] ^5C V #|Mli©^C-Y hMEEPROM^Se 
*©NANDS77!?5/aEEPROM(CHLr, 
"1 " »*ii*%tf 9^*y-bil/©5F : i'*^«fl[ (•* 
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[048 7] #§m(D;H MEEPROMiim 

[0 48 8 ] CQt§^ f t^JUfiVchit 
Vch = V i n i + (Vp r og-VCC) XB + 

(Vp a s s - VCC) x B 
B = Cox/(2xCox+3xCj) 

>r>) «3) 

[0 48 9 ] CCT\ Cox=Cj=l£T££. *7 * 
:/y >^J±Bte, 0. 2<h&£ 0 *^J-C^ V V 

pass=VCC^S 0 &tc. iM(4VCC^3 

[V] . ^^^;U^»J^m{iV ini^2 [V] , g£ 
iA^HftVp r o g£ 1 6 [V] t^Tht, *-**)im 
{4V ch«, 

Vch = 2 + (16-3) xo. 2 = 4. 6 
[V] 

20 

[049 0]— NANDS75r>aEEPROM 
CD^**^m{SVc h(£, 

Vch = V i n i + ( 1 5/1 6 ) x (Vp a s s 
-VCC)xB+(l/16)x(Vprog-VC 
C) XB 

B = 16xCox/(16xCox+17xCj) 
(&: y*y-fe;^lBOi*, M*»(V-*/F 
W» til 7) 

[0 49 1] CCr. NANDl77^^EEPRO 30 

;i/^e>^^. l^Scoy^ey *fe;uccvp r o l 
5f@<D^'J-fe;UcVp a s s#Hffln3ft£*>©<fcT 

[049 2 ] J/c, Cox = Cj = l<bT££. 
U>^i:bB«, 0. 4 8<tfc£ 0 «8R*{iVCC 
£3 [V] % *)l><Dimn&V init2[V], 
ffi^iA^mfeV p rog^lB [V] v Vpass^8 

[V] <LT£<t. ?t*wiavchit 

Vch = 2+ (15/16) x (8-3) xo. 4 40 
8+ (1/1 6) x ( l 6-3) X0. 48 
= 4. 6 4 [V] 

[049 3 ] C(D<k>>iC. #3feW(D/W hfEEPRO 
MCCfclv-ctt, F»;U£, Vpa s s^r^miiVCC 
(XttVread)tcitfe, -fen^^ 9 hrtO^ y 

^EEPROMilSJDf^Mlfi ( "1" S^jA 
^•fe;KD^ + ^;m{4) ^C(!;5()5-ct^ 0 
[049 41 ^0, *^-C«, Vp a s s£VCC 50 
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(XBVr ead)-<frsc<bK:J:*K *fiJR=i>Ha 

[0 4 9 5 ] ifc. Vpas s£VCC 

(XttV r e a d) fCLTfc. NANDS77^>^E 

e p ROMLmcwz&&m±n<iL*:nz c twcz 

$titH?;U ( "1" S*ji#-feJlO Cc^f^^#^iA^*> 
[0 4 9 6] • R*ffiuaME 

^54te*VTJ:5tt, b*? hJSBL^^V^t-^tfi 

hiCGLl Uctt, 0 [V] SrEPflOU ^JR^n ? ^ 
WO^il^n> hn-;by- fSCGLl 2Mtb^ 
Fy-HISSLl, GSL1W -€-ti-e*i«jH«fi[ 
VCC (Mitl 3. 3V)XBR*UJLSfl[Vrea 

d <m«, 4.5V) *Ep»i-rs. ^astR^D 

v#ft(DziZsbu-W- F8CGL2 1 . CGL2 2 
M-fel/^hy-FiSSL2, GSL2CC« > 0 
[V] fcEPftrr*. 

[0 49 7 ] C(Dm. m&l7Uv?fo<Di2l>#b h^> 
ft* (^^eUH2^or>Blffi^«, i6^r# 

MB) - 

[0 49 8] ifc. jSIR^P^ ^rt<DStR^*y-fe;UCC 

So 

[0 4 9 9 ] ^15 s&c^rTJ^cc, altRy^e »J-fe;UCC 
"1" ^-*###&£*i-CC>£«£, BP%, 31W^^ 

y *jwm&ffl£G>m&ziz. mvij * y -fe^Hffi* 

E^tOf ^7*l/r>3> • ^ Fiitcotl^o CCD 
*Cft 0 k b'^rh^BL CDSfiL^T^S o 

[ o 5 o o ] iMtc a*?.* * y -fe^ic - o " zum 

[0 5 0 1 ] tCD£ ^CC, ^r-* M 0" % "1" (D*IK 
[0 50 2] "0 " <?: "1 " ©ESltt. « 
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;KDMfiI«BiO [V] ^*tf-fe^», [0 504 ] 

-f^U^S/a^dJ-f^CCft*. [ * 6 ] 
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uv 




GSL 


VeraXB 


OV 


vcc 

XttVread 


* 


tf-y htl«J<D 
SSL 


VeraXB 


ov 


OV 


□ 


CGL 


VeraXB 


ov 


OV 




GSL 


VeraXB 


ov 


OV 


fcf 

•y 


"1" f*- 2 


Vera-Vb 


vcc 


VBL^OV 


h 

& 


"0" 


Vera-Vb 


ov 


VBL 




Vera-Vb 
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[0 5 0 5] «*»ff(c*j^r tt, * ^ftOjii 

JR^>hP-;uy- h^CGLti, 0 [V] 
fi. afl?:/n* ^rt©*SS?=i> ha-;^ h^CG 
L. ^®S?^n sr ^^0a>hP^y- MSCGLK: 
^t©-bl/^hy-h«SSL, GSLii, 7D-f 40 

[0 5 0 6 ] co^cc*5i>r, iz^P^xjuwiyg** 
ttVera.W^, 2 1 [ V ] #HJfln £ ft h t , J n 
^y'ttSS^tO^l/^ UBS SL. GS 

raX/3 (<3tt, XyZTV^Ptt) SmtS„ 
[0 50 7] CCt\ £*0. 8<tT^i, 7n-f^ 
>^ttS8©^"CO-feU^ hy- h«SSL. GSL(DI 



6. 8 [V] CcJbJfrS. 

[0 50 8] m&krm* t-^SBLismv- 

fcf* iM-feJl/V-^SSLJt Vera 

[0 50 9] »*ii*«rffcc*>c*r«, x t*-** 
e-^fiBLitt. mWMtiL <0J*tf , 3. 3 [V] ) 

vcctcKsesti. "o" ^- 

HzJl/fciStt3*i£t^ h^BL i « % 0 [V] ICW&Z 

[0510] iifR^a »j>?n<b\zv vmm\<D-t\s2v>f 
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-h«SSL«, aiKS&VCCitgffiSti. -feJUy- 
Z»m<D*ls2 VUGS Hi, 0 [V](CKS3 

V r e a d 4. 5 [V] ) fc«j£3*u 

tf. 1 8 [V] ) Vp r o glcW&ZtiZ, 
[05 11] #«{^D^rtO-fel/drhy-hiSS 
L, GSU rJ> ha-M- h^CGLR^Jl/P^ 
xJbtt. 0 [V] ftKJcSJiS. 

[05i2]^y^3g(i, o [vjtcsjesns. 10 
fib, aR^Psr^rto i f r -^*«*^y*y 

cDgfi^^y^fcJzOiBJESti* >^>^x;U-CCcfc 
jvy-x«U£>«(4tt, WB«(avcc«:«£-r*©36JJ: 

[05i3] m^mommc^x^ am^D^rt 
-^y- h«cGL6i, mamftvcc 3. 

3V)XttR*BillttVread (mil, 4. 5 20 

o [v] cct££3n£„ ^-^K^aLHuKifcry h£g£ 
:/y**-^*:&3;©»£\ tf^h»BLi«, 

* + -^«ffl[ 1. 2 [V] ) VBLKI2Se3 

*i3„ 

[0514] M i" T^-^^iam^^^^^^y-fe^ 

*>«J8i&43fc«), C©»«y*yi2JMC'feJMi 

Sfctfifeti. tf ? h^BL i te, o [v] jc&msn&o 
—is. "o" ^-^^iBttsniajR^^y-fe^^ * 

[0 5 1 5 ] 15 6tt, *#BB©,rC-f ME E P ROM 
[0516] COE E PROMB, _Li£c7)J: *>te, «iL 
«*iM,^4* J ? L ^6flE4y*y'fe^a-t7 y 

hP-^y-hJSl 0 aROV^yWU^ 1 1±K 40 

[05 17] P^fp-^^ti, o^. IP^, n> h 
n-^-hai0a(0l}R«T^ o iilJR3ftfcn>h 
u-)l7- hmi 0 aCcSiBlsns^^y-feJi/CO'T 5 -^ 

t)=7^ZX-$ 1 4«, *7^A, ip%, tf*h*B 

L i omiRzn *) 0 

[0518] miR$ntci3^A<D'&yXT>y'<D7 : -~5 50 
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T-ZM&ji^vv? i 8*«si/cy*y** y 
©fl-SKc tti^? 3 ti 5 „ ^ y * v y*<D rtSfUt A* 3 *i & 

[0519 ]■ J»BE@i8 1 6 ti, »*ii*»ft*ffl*»f¥ 
K£«?ti»«EE«:*fiJE-r*: tt»HgSl-7W; ^*y * - 

To Mauaigi 7«. -^*y-fe^«:»rsfH*, 

[0 5 2 0 ] EI5 7&£, El 5 6 CD^-^ y -fe^T U >f 1 1 

[0521] y * y -fe v v ayij® 

S!3 ti/c 2 fl<£>^ ^ y -fe;l/#> <E> 6 N A N D t "£<D 
[0 52 2 ] a^7^(D^cDy^y-fe;i/^L^ ^ hccj: 

•3 1 oo^a * 4?#fcfSjffi3*i, 1 *cDn> F 
MaCGLtcStt3ti*lSiR(D^*y-fe;Kc<fcO 1 

[0523] *jwttt % m*. 

^mon ^-^#flrcfTits. jjsjjrB, ft 
at4f*ftifft*ara«cit, Ft fit© 

[0524] g]5 8te. i5 6 (Diz >XT 1 3 

[0 5 2 5 ] t>X7>7U — JS<Dtiijrt>mJS<DAJj 
i^^2o(DCMOS 11,1 2#>6J&£^ 

[0 5 2 6] NMOS h^>^^^M 1 . M4©gli/ 

NsensetC^ h 7>^ 

^^M2 if^^ X^t^HCDNMOS h^>^X£M 
3«3ti^. ^y^t-yffl©PMOSh7>^ 

^K9ratC*fe>Xy- FN s e n s e(D3£H£tf5 0 
^^t-^NMOS F7>yX^M3(t thXJ- 
t-^MI^DCB{cI^Ut-fe>xy - KN sen 
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[0 5 2 7 ] 5 y^@8S2 KD5 v*s- FQbW 
Mfflff-^ <f» L 1 K^^T^ v KQ b ^SIJS^CC 

m&'?&tcSb<D*)tev hfflNMOS h5>>^£M5# 
S^^n^ 0 ^^^0SS2 1CD^^- KQKfcJ:, SB 
fflHI#* L 2 StS^VT 5 ^ FQ£»WJttCC«i& 

[0 52 8 ] »J^-;hfflNMOSh7>^^M5, M 
6^ftiV-^^ -lr>Xy^FNsense(DHi(c 

fiLrJSJttj&{cgSB£3*i£o -fe>XfflNMO S h 
X£M7te. NMOSh7>^X^M5, M 6 £ ftCC 5 

[052 9 ]H59«, *#fei3©^ MEEPROM 

[0 5 3 0 ] CCD^~^>X8HjfflUi. S3 5 6 <D 

fWMelSSl 7fcJ:0tTtoJH&. c<D^a-^ + - Kcfit 

[053 1 J/M F(C«CS 

fir, -fer>X7>:/[g]8gtai, coi^-i^©^- 
[0 5 3 2 ] ^Ct, 7 KU*r*gS3ftfc#^Atc3tffE 

[0 53 3] ^Ct, aiR$*ifcn>hP-;uy- h««: 

S^^n^^^t y-tz;KD i ^-^#©^-*#EiH$ecrg 
\t % M1R£titczi> Yu-frv- ymtcW:WiZtiZ>&J 

Z> (Xf-;7'ST4, 5) . 

mm^^mm^tu^^-zym^Rum^v ? 40 

&mt&& (Xf-;7"ST3-5) . 

[0535] ^ v?mmzt$-o-z>xT>-7'®m 

[053 6 ] C(D'&. aW?Stifc3>hn-^-h« 50 
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(X7-77*ST7, 8) „ 

[0 5 3 7 ] LT S l^-^CD^TOD^^'j^^CO 

[0 5 3 8 ] I«a4»#i&#«{4£JBlr^ 1 ®<DW 

[0 5 3 9 ] g)6 0*2, g]5 9 CD^SXt^ * ^'SCtettS 

[0 54 0 ] RH <a) tt % iiWSftfca > h P 
(-7-K«) &C«i&£*i£y*y-te;UDl 

[0 54 1 ] y^y.-fejKD^-*^ "0" (Hffi«!B&s 
je) <ot§^ tr* hiBL i©«^r»35ft«3tir, ?'y 

KNsensettS8«{tVCCift5 B $iJMi-^tf>L 
2l:lllfiVCCi«(!:, ^-FQtiftM&VS 
S. flP%. "0" 

[0 54 2 ] iSJc, ^ y t;KDf-^^ " l " mm 
*E**ft) KyUBLi O^ftlSn 

<£oT, Mb 8<Dte>XS- KN s e n s eU&i& 

ifivssi^o *oiairff#*L2*«BSfivcc<h 

-?Z>t, /-FQttlilfjVCC, IP^>. "1" tft 

So 

[0 54 3] 15313 (b) vJ- 
(8 t'^ h-r-^) ^Lr, 5 s - 

[0 54 4] BIH (c) tt, ^JR?n/c^> 

-vmiv- k«) fc^ttsn^^^ey-fe^cD^-^* 

"1 " <fc&5. 

[0 545]^(d)(-t 3liR^n/cn> hDwl/^ 
-h«B (7-K3») (cSSRS*i-Sy^y-b;l/(c*fLT, 
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[0 54 6] ccdJt^k:, y^y-fe/uru-r 1 1 {CSPtO 

[0 54 7] iX5C, §6 1M1630^>f^>^t 

88©Bf^**^CcL/"Ci*fflCcSi98-r*o ft*?, 06 17!; 
MBB3tt, \^<KZA^^V**-Y*mk^ftm\, 10 

[05481 *9 ^»3^6* » ^W»CC##ii**JB 
[0 54 9] ^-f, t>Xy-FNsense^'Jt^ 

hT^/c^^c, Mtaim-^DCB*«aa*iavccK:-r 

X^FNsens e^SfflhSnS ( t 1 ) 0 

[0 5 5 0] ztc. Mwm^D c b tmcw&m^B L 
sHFfe«as«(ivcccc-rs<b, Mosh7>^x^ 20 

M1W>LT, tr? KSBL i *iSfftStiSo 
[0 5 5 1 ] S*iA^7 r -^^r-fe>^T>^lHlSSK:n- 

CC, ^V'^t-^WM^L o a d*S**fiVS S 
fCTS. COB^ MOSh7>^^M5, M7^t> 
L>T, 5 ^*0B2 1 v*S- F Q b #3S8Wlgtft J* 

2 O0it®-fe>X7 >:/iC*>L*T, 7 9 ^088 2 1 CO 

stttmev s s ccft <s ( t 2 ) . 30 

[0 5 5 2 ] ^CC, \ /OUfrhm^Thfr'r 

F3tt> ^>XT>^*liIE§2 OOS^ ^*[g]^2 1 iC^ 

cr "H" . "L" fcissEStt^ (t 3) o 

[0 5 5 3 ] J^ttl^C^ "0 " «*ii**ffft 5^"=e 
^^*y-FQCC "L" ( = VSS) 3&$^x.6>ft, 
&-fe>XT>:/<£>^ ^*I°IK2 1 T?«, 7-^y-FQ 

&c "h" (=vco ^?>ne 0 40 

[0 5 5 4]»C, fiaft^BLSHF, SBL^ 

"H" tcftor, -fe>xr >^0SS2 oco^^iggg 

*IB>&3tl-5 (t4) o 

[0 5 5 5 ] IP^ "0" 9 'is 

tc&tt3ft«fc?? FSB L i «8iliattVSS(cK£3 

tv "1 - (mz&&m±) <Dj*v*Mcm 

^2Vp r o g (2 0 [V] m&) *t«^3*l£ 0 CO 50 
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pass 8 [V] ) "Ctt&< % SiHBttVC 

c <m«. 3. 3 [v] ) ximfriiiLmitimtRCD 

^*ytm«R*fflU*iS[Vread (Mx.lt 
4. 5 [V] ) fCRSSft*. 

[055 6 ] cos&mtcfc^T, l^-^coy^ey-fe 

[0 5 5 7 ] -r-^«^iA^j^TL/c» v T-^mZ 
[0 5 5 8 ] £-T> «*ii^U7r^<D^:«>OK*Hl 

[0559] mmm^ dob v c c cc^-r 

5i, MOSh7>^^M3^t>lt, t>xy- 

FN s e n s e 3&s3Si*0W{c«flh3ti-5 ( t 5 ) . 

[0 5 6 0 ]&^ 3MJR5n/c3>FD-;uy-FS 

CGLfctt, #MVr e f (0. 5 [V] gffi) # 

**>«fi8{C-r^yt«)<DS!*aL^fl[V read 
tf k 4. 5 [V] ) £/c. -feU^ FV- 

F^SSL, G S L tc V C C ^4^. 6 h-S a 
CtUtcfcO, ^y^r-fR^ULsWftoft* (t6) „ 

[o 5 6 i ] sg^miyccisurtt, tr* hffity'v?*- 
«cims. try HB^y^^-^aio-fevx^rsc 

[0 5 6 2 ] B$at BCCtet>T\ fMSKt^ B L S H F * 

mos h^>t?*£M i &c^n&^*y^;i^i£<t-fe> 

^^-FNsens e£7£»T£MOS h^>>>.X£M 

T> t'^HBLiCOtfi^ 0. 9 [V] £ 

T'ifft^i. MOSF7>^^M1^7ht7tt 
8r£&«3. i2>^y - FN s e n s e^ljglfivCC 

[0 5 6 3 ] t>X/-FNs ens e& "H" ( = V 

c c ) tc & o /eft, ^ 3r ^mpm-^ l i zmmntiL v 

CCil, MOSh7>^^M54t>3l*5 (t 
7 ) „ -fe>^^- FN s e n s e^^MfiVCCCDia 
^ (iI^Kij7 7-flfiVr e f iOfelKl^^y-fe 

X$M7^t>Ut, 7^/-FQb(-JflHiVS 

[0 5 6 4] 7^/*-FQicSilfiVSS^P- F 
iE«fc»#ia*3Wf*>#i*i, 7^1182 10 
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^**^-*jWK&-r* 0 y*y^jucc*t-rs»*ii# 

y-FNsensett, H L M ( = V S S ) *r* 

avcct'*^ or f 5 - £ ©SKttft i > 0 
[0 5 6 5 ] * y ■fejpjWfaE-rs £ 

T > 7*<E>^ 9 * y — F Q©«&j&s»j|giSfifc V C C & 
[0 56 6] 3«c, H6 3©£^>^**~ F*#JB 

[0 5 6 7 ] *y?ft$^e>*v'7ft&1 l CJ*J 

[0 5 6 8 ] StR3ftfcn>hn~;b>r- b» 

(7-FSD cc£fft£4i« i^-5^©y*y*A>(c*t 

[0 5 6 9 ] jfiK*ttll/»mi, K*HH.»ff4WBI"C 

[0 5 7 0 ] ^T, 7*-*^ L 1 *mag 

IfiVCC, :/ y * * -5>1W«Hi-9 Load 
VS SCCS5E-T-5. CCD5$, MOSF7>^JM5, 
M7^>Lt 4 7?^iR2 107 9^-/-FQb# 30 

lilfiVCC, 7^y-FQb^«tS*fiVSS(C 

ft* ( t 1 ) o 

[0 5 7 1 ] #$C, SfJfflft-^D C BSrHaimev CC{C 
0, t>^y - FN s e n s e WWcSi^n^> 

( t 2) o fti^r, mtR^titc^> bv-)i>y- bi&c 

GLiCVSS ( = 0V) -feU^F^FiSS 

L, GSL«C«8H«ttVCC*-5;i4<fc, R*fflU3ftJff 40 

( t 3) „ 

[0 5 7 2 ]-b^/-FNsense^ ,, H M (= V 
CO & o /c&, ^ * *$JSPfI-5f * L 2 3^«Saift V 
CCi^^ MOS h7>^^M6*+>TS (t 
4) . -fer>*-/- FN s e n s e*i«iSlfiVCCOi| 
"0" 3&s»*ii**i. BMMBBPVS 

^) 4 MOSF7>yX^M7^>Lt 4 5?*-/- 
FQttffiflMttavs S, 7^/-FQb(JI^HJV 
CC$tfr£ 0 50 
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[0573]^, mwmnDCB*nmm{±Lvccic 

VCC+arg^Ut, b'^FSBLiSO'-fe^y- 

FNs en s e*y-fey FT* < t 5 ) . 

[0 5 7 4 ] C©t£, *7A7F^t}|£Sn/c-b> 
^7>7W2 Ocd^ y^IlSSZ 1 Cc^-f hir-^n 
-F^n, >>-FQ. QbBA-f h^-^CO&CT 

"H" , W L M fclBESn* < t 6) . 

[0 5 7 5 ] =y v 7^0852 1 tcSS-iianfc^-^T*- 

*i/c^W Ff-^±f^?n^, 
[0 5 7 6 ] C<Df£, SIR3*l/c=i>FD-^y-F« 

tcsa 5 ti £ j* * y -fe ;i/fc#t L r 5^ll5&ttfE*fT 

[0 5 7 7 ] jltR^n **©=i:> bu-j\,y- htt»« 
mmikvs sics^u ^7*0? ^©n>Fn-ji/ 

F«so'^r©-bu^ Fy- vmwyu-T 
ttawcBB&ra. h^p ^ *;i^c rSimiiv e r a^ep 

Ja^n^i, >^tK8§<EHzU* F^- FiSHi 

^SJR^n ^70a>Fo-M-F^ iz^P^* 
il/i©Sa*^^y >^{CJ:0, Verax/3 
?7*y>^Jt) K»aE3*i4. 

[0 57 8 1 ^/c, b*s> FiBBL iS^^V-X^S 
Ltt. -feJUP^7x;H^CDN + CON 

±. t'7FiBBLiM^^V-^SLd ^-ti^ft 
Ve r a-Vb«l$n§ ( t 7) . {MU Vbll, 
p ng^©b>F-/> • ^r>'>t;ra^ s 

[0579] cof^, 7 y-f*tffcir\ as? 3 

S§2 1 {CSAfcttfc^-drCCg-^*, jffiRStifc'*-^ 

©y-ty -fewest ur. •«2&»iM^ae^l»]&»'< y 
[0 5 8 0 ] a*5. ^6 3t?ii, rB*^y^T^«Ko 

[058 1]§64{t NANDl77-r>aEEPR 
OMO^^r y -fe^T U-TCD-^P^t^HJcDvnV ME E 

[0 5 8 2 ] #«5i<D/<-r FSEEPROM©y^y-fe 
il/7l/>f«, NAND®777^AEEPROMOy^ 
y U^tCfet^T2 0CD-feU^ F VyZy^^^(Dm 

J: or, *WcD<fc5&EEPROM*ssg{ciesr*4 

[0 5 8 3]*W©EEPROMtt. l^Ot^^h^B 
L i KSStS»J5»0 2«H©^-=&y-bJU^-^ F^«M 

$n^) 0 in^. ^— ©y-t y-b;i/jL^ ^ 200-t: 

h h^>^^^cDHtcffiS<g (Mxtf, 8. 16, 

3 2K^) ©^^ev^mt^n, mno^^y-fe 



81 



[0 58 4] h« (-7-K1B) CDStR 

[0 58 5 ] CCDJOteMmcJ:*). ^t'JWU^ 

ft£„ 

[0 5 8 6 ] ftfc, 164©NANDi77^>aEP 
^EEPROM, DINORl77^>^EEPROM 
[0 5 8 7 ] 

EPROMCCctn^ (1 ) j**y-l£>],ZL-y b& 
ZLr?<D*zVf b b^>i?XZlC&£tltc-'r><DXZ v 2* 
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EEPROMiBI— ©»*jft^*ffi*aOTrS % 3 6 

[0 5 8 8 ] Sfc. (2) »*ii*«F(C*«JRy*»;-fe 
;H£>n> h U-Jlir- He. Vpass-C&ift<. VC 
CX«Vr ead^x, £6&c v y ^ 'J -fer;l^~ 9 h 

-ocD-feu^ b bv^isxztcm&tittmm (m 

[0 5 8 9 ] ftfc, atONANDS77y^EEP 
ROMi*^OA'>f hfflEEPROM<DSft**itRl/ 

[05 9 0] 
[*7] 
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[0 59 1 ] *mXO'*J ME EPROM(C 

[0M©fS#fef#E] 

[0 1 ] #SKB<D'<^ hSEEPROMOy-t'J-fe;^ 

[0 2 ] 0 1 ©3^10*8*^81. 10 
[03] ^EEPROMW^'JW 

[04] ^^^©^-^fcjfoDfc^- h^EE£-fe;u 
Sfife©[IBG6£S"r0o 

[05] ^-^K^fflb^cy^y-feJl/jL^^ h&t^* 
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[«WH] ¥J0E1 5^4,3 2 1 0 (2 00 3.4.2 
1) 

[^RMJEl ] 

[fflIE*taSS«] «ff!F»3R(Di6H 

cD-^u^ h b^>^x*<t*>6lfjS£ft£^^y^;i/^ 
Binary ■feji'tt. ?*-:rw >yy-h4a>hp- 

[i»*S2 ] lffl©>*y-fe;U<5:Cti*ft*i&02<H 
(D*trU^ h h7>t?;*$-£fr&ttjS3ft£&l>*ry'fe 
^ar.., ha^«affi(D^^y-fe^e>^3tl^2 

friamiR^2^^y^;u^^ > hrtocM^y-t^u 



c tt^ji 3 ] area 2 Mm<D*mm±mm&j * y cc 

[ MWW 4 ] 2 ie«cD^»^14*##y * y «: 

fljia^2^-ty -irji/^-^ Hi, sraaffi3&»D-rf * y -fe 

ffl<Z>y*y-feJl/3&sjfe?»JSJR3n^:ANDJ.^^ h^L< 
[ ff &m 5 ] (ffcftB l Xte 2 1 atScD^S^tt^^ft ^ 

fiiB2f@(D-feu^ h h^>^^ii, Buiey^y-fe;u<h 
<*-**y. 

i m&m 6 ] m&m i x» 2 1 E»<D^i»tt*3wt y 
*y ccb^t:, 

m IB 1 ^ - y <t y -t? ;ud r - £ £fui B-fe > x r > 
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y*y„ 

wo j ^ y ji cd ^ ft m<d j t y -fer >i> ic 2f o r z 

x - £ £ taf B-fe > * T > :/iaB&fc:S* m L , SufB-fe>x 
r>^THg§cc4c5i^-cmrfBi ^<-~>>fr(D-T-z<D5 

^XD^^eU-fe^OT'-^^T^U. BfrlB'fe>^T>^[iI 

tuts^^y-tr;^- ? h«\ i m<oj*:'j-£)\/t ctx& 
m>m i o ] it $om8 tmvjmfm^mi* * * y 

[M«J1 11] FN h >*;mS£CC <t 0 f-^Oit 



£^1^{£, ^IBl^-^^D^^e , ;-fe;l'Ori> hn- 
Jl^y- Mc^2^fiu friBl^-^<Dy^:';-lr;KD^ 

12] 7by-, ^^t#:«:iBasn/da»o> 
mrian^^fpjcciBg^n^^-ty-b^^-r. 9 m*jcdi^ 

fcflBy-f>^> ha-^- H^ifyfB1f^n> hn- 

[n«3ii 3] arsaaao^^y-b^-y h©&^ 
ti, ifl©y^ey-feii/iC(7)y^ry-fe;K7)M^cc iof 

^^y 0 

[ m*H i 4 ] m?m 1 3 iB«go^*^tt^^^ 
ycc4ot>T, 

frsEa^^fDjfciaasns-rf^y^i/^-^ H«©2ffl 

H^IB2$:6r)-feu^ h-y- h^(D— Ssr, IafB^> hp- 

h K^-r^'tciiSL/riB^^n^-bu^ hy- h 

y^y 0 

1 5 ] it 1 2 izm<D*w§mmm»j * 

ytc*ji>r, 

a-yS:^fflL/, mriB-y-^^> h a-)l>¥- b 

« k fr[IB^^>n> hu-;l>y- h^<htafB1^yn> h 

1 6 ] if^Ji 1 2 IBig©*»^tt^£M * 

y cc&i>T, 
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[11*31 1 7 ] 1 2 8B«0^«[«tt**#y * 

y«cfet,vc % 

- y$K> ^ * y -fe ;u cd 5 ffigco ^ * y h? ;u ccst u r 
met i r **#»tt#*tM * y . 

[8»#JH 1 8 ] !R^9 1 2 iBao^»^i*¥^tM * 

yfrcfcc^T, 

mriB^f >n> ha^y- F«{c«as*as l 
#<d^ * y -feji/©^- ^ v ^««b*j#oh2 >xr > 

if^n> ha^y- blgucmigtztizmf&weV'b 
ft*ls»©y*y^;wDf f -£*rfi*u mria-fe>xT 

^BBO^-^OSfcWIEI^r^ FP-;l^- Fa 

cc^tts * y fejvfcjfjfrr * £ ^mria 

^fc»*iitr*R**<t-r & c t &%mt r z^nim 

mum i 9 ] mmv^^zs f 

n (ntta«g») h<oj*:v-te)i&im2ti, mria 

znj&M i 7x» i smm^m^mm 

*M*y. 

[is«S2 o ] fjiB-y-^n> f d-;uy- vmttcmm 

2tt2>m$k<DJ * y 7a ? ^ t^ilL/c*§^{C, 

(nWa«S») :/n tfcfr 5 Ct*4$® 
*■ 1 2 SB«<D^»»tti|U»flcy * y . 

^ey-bji/^^^ F^6^j&£n£^*yir;uTW t, 
fria^ y -t^r u w ±-cp o^fat<cm? ?>m l &c«fi 



2y^>a>ha^y-F8i 4 mjiBUf 1 v -r>p> 
F p -juy- h «©— 4»tt:«sR l^>f>3>h 
n-;l/y-hK7^^i, mflBP^rfiitclBSSti-SSF 
i y^y-feii/a^.^ hrt<Di^<-^(Dy^:y-fe;bcD^ 

Y-F»t. iofauu bu-)\,y-hM±m 
ibis i -^^^> hD-;uy- vmomicmmztizn 1 

f^>hn-;vy-FF7'f^<!:, fuIB Jill •=& y -fc 

CCjg^3*-i£j?l 1 -feU^ F**- F F^-f^t, m?M2 
-Y>n> ha-^y^ F F^-^t, mjIBP^ftCclB 

^n^l2y^'J HznoL— ? Frt(D 1 ^-^CD^^: 

y ^tvoy^^mko)**: y -te^ccs^sne»2 it^n 
- vmtmmzv-f^is vu->if- Fs©racc@aa 

$n^2t^3>Fa^;i/y^hF7^A'i 4 MfBM 
fotaiBl ^ -<>^> FP-;by- h F^-f^ 

itaiani -feu^ hy- h F^^><tt, mrfa^^y-fe^ 
>3>hu^y- h F^>r^<!:mrfa^2H2ix^ hy- 

h F^-f^tt, mjiay^ry -fe^r l/^^mjtau^^cD 

y e 

[»«S2 2] v f y ^ ^xttcciaa3nfcffi»cD> 
OTiay * y wu-^ ±T?n ^fitesaf i so'S 

2^-f>n>hP->rl/y-h^<h, fjfaa ^JfiJKZiefi 

■fe^cD^ ^ifflaoy ^ y -feiU5cffi»3 i if > 
ha-^y-h^<t, ^riBmi ^^>3>hp-;i,y- 
hiScbiuia^i if^p> ho-^y- Fittoracciaa? 

hSflH-^vi-P-^y- F K^^^'cb, gyfami 
^^y-fe;i/^^-y hrto-feu^ h h^>>?x^cc^$ 
-feu^ Fdr*- F«t, Hufam 1-b u ^ F F 
«©-«Cc«ll3n**l -feu^ F^-F F^-f^i, 
talBm lS^2^>f>3>FP^y-h *§(7)-^CC 

P^^^clBg3n^®2y^ey-fe;l/^^^ Frtoi^ 
-^<D^*y^i/<D^^^(Dy*y*il/«:SjB63tx 
5»2if^>hPwi/y-Fii 4 mriBm2y^>n 
>hp-^y- F*stmfia^2if^> hp-w- f 
aor B icciEg$n^^2-y-^n> hp-^y- f k^^ 

^<t. buIB^2 ^ -=fc y -fejl/ v Fp*3<Z)-fe U ^ F F ^ > 

v>x$icmm2tiz>n2*\s9 vv- Fat, mifa^2 
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kib^3 n 3 c <t £ r £ ^»^14*«fM * y . 
[»*h 2 3 ] fifajff ut'j -t^^ > h t m&m 

iJSBSi y*y -t^u:*-* M^o2fio-bL-^ h h7> 
mriB0 is^2 e ? h mtcmm sns?? ^sms**? 

SJiB2ffl©-feu* h h^>^*£<D— ^rcc^sn-se 

v h»£, 

fylBt'»> YW&cmWi ZtxZvv ^Iig^o-b>xr> 

l^C£*««A:-r48B*«2 7 f Btt<D?«Att¥Wtt 
2<@<D-brU^ h h7>^^i^6*SSh4tiy* 
fulBSI 1 Sa'l 2yty-b;l/ai?h «:ftffitc®iK3 n 



y- h«te*j®«&«fc g <>*i^#*ii*fflcD*«fi[*Ep 

ttR*HJU»ffi^K:#«?o=i> h u-ji/y- h^tc-^ 

[ 3 0 ] iftftl 2 9 iai£cD^«M4^»£M * 
mMm 2 m * y -tejizL^ v h te, HirlBiaS[<il(Dy * y -k 
ffl© y * y tefrtf-mmm s nfc a n d y h =g u < 

[IMS® 3 1 ] fii^JI 2 5 x« 2 9 SBi8©^F»*tt^ 

2»i*y^ry^fctiT:, 

jsn?sn^in> ha-;uy- busiicmmztiz 1 

#c£>y •=& y -tz;KD 5 ^ffi^co^ y -te;uc2t urf- £ 
eiai^-^(Dy^y^;u©r-^*f?fa^>^T> 

[ 3 2 ] W^ig 3 1 E»©^FW»tt^W*y * 

ytc*5C^"c, 
y^ey 0 

[19*^3 3 ] it*^2 5Xti2 9 iEtt<D^»«tt* 

fen, 05IB7 :r -^»^^x.^^^^*('J, FNh>^ 
^3Sacc<J:0tffen, m&oy&Mkt. mmsfJ-bJW 

*^£©WrtTfenSC£%«F«<!:-rS»*«6, 1 
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6, i 7 sex 3 i ©n-ma* i m^Emo^mm^m 

[i^3 6] 19^3 SfBiBO^g^te^fty^ 

yccfct,>r, 

[fMcJS 3 7 ] l fgepy^ey -feji/ch lfflco-feu^ b h 
^>^g<i::fr6^;%g:h&lgl ^y-fe;^^ h% 

[M«Ji3 8] fj^lj 3 7 IBj£cp;fr»%ft^g£M j& 

flcoy ^ y g juc bmmz fizct -r &^f»% 

t£^MM^y 0 

f?iBig2^y-feJi^-^ Hi» gut g^jjo^ -=e y -fe 
;^§?t]S«ghfcNANDa^7f, xre, fjfaaift 

Mg>^^y-b;V^3fe^JS^gn/cAND^^- >^ hgL< 
teD I NOR^y h-C^SC<b^a^t^»^tt 

[ft^4 1 ] ffgcgj 3 5X^3 7 f SiB<D?:jg%tt^ 

-ffl 5- 



gfjg l ^-^<py^r y-fe;b<D7 r -^^fufB-fe>^T> 
^'Bggccgl&fcbu gufB-fe>^T>^'[pigg^jdi^rgtrfB 

frM^U friBHr>^T>^1p]ggCD7 :r -^^BUlBjl^g 
[«*S4 2] Ha<J14 lE«CT^^>tty^ 

6«jflcgti^y j &y-b^3.^y h^yr&^^ey-fejuy 
:/[glgg<^ 

y -fe;ucp5 ^ffigepy ^& y -fcjucjtf 5 
mtfez-zn^meiic^ ^fBi^-^o^^ey-fe^co 

^»^tt^^^^y e 
y ^cfec^r, 

^^y 0 
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[11^4 6] W^g4 58BttO^W[%tt^a»tty j& 

y 

g jj g c <b ^rea^ ? £^»m£^»£M ^& y . 
y&cfci*T, 

fufBJff2^y -fe;U:x.r- y NANDo^K A 

[»*I4 9] Bgg4 5fBiE<D^ggStt¥^fr^ 

HfefrEPflnU #gft<P=i> Fp-j^ httCC«ifla« 
m%mw<o J * y -fe jk g £r » g -fe > * Z > B 

-S 6- 



u 

talBS# 81 x.<D#a cb ft -5 ^ * y -fe;i/ ccjitf o r But B-fe > 

t y -teJVCD £ £ -fe > ^ T > ^'[gig&Ccgl^ ffl L> a 
BftsB4g>*7>:/BIBSCfal>T\ MjBgg^j^M^ 

t\ 

MIBg^ tft x.<D»tm <b ft e ^ U -feJl/ Cc>tf 0 r flirt B-b > 
[If ^315 4] 1 OODP^r F ux(cm?z>m$L(DJ 

B^tB«#fe^<D^^te^y^y-fe;i/g>7 g -»^:rg5& 
u> 

Mfg|rg^M>Mifc <b ft ^ j ^ y -feJUCCjrt UTmrfB-fe > 

3g5 17!;S5 4cD^Tn^lgCcfBig(Dr : -»#^^x. 

[if *1 5 7 ] mnzmSKDJfJ-tMZ. tti^tx. 
NANDa^? F. ANDa^y D I NOR 

f4a$3B5 1 4QC^m^lig^fBtSc7)r f -» 

[IS*S5 8] 1 <BQy ^& y -bJU<b Zti&m&iM* 2 
icotu^ F h-7>> ? X^<b^6 lfBcpy-^y^^^^ 
h^»jagn&«^tC. BiriB^ J &U-feJl/6C3a-T&tS^ 
ajm, 1 fKD^^VUX^rfafBy^y'b^^x.^C 



hggcgggSWSn. fop, ^U^hh7>^^^l 

a^i&f^^, l fl<p<»&fr^;i/;*£iijrtB^ ^ y -fe;ucc 
^ >i/^ <!:^ e> 1 flg)-^ ^ y t hfoj%fi£gn 

3Jfr£tc, ffl§By^y^Ji/ccjtf-r&s#a^tirfiFC3:. i 
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[ft ^ 7 0 ] tglB»#a^tt^^7L/c»(C t ^ 

y 7 y ^W^trtottv^c &feffi><b-rsa4£B6 6 ft 

8oi^32l^li JBteiBifrP-^- 
[IMSH7 1] lo(Dn^7 Fl/XtcMfSMoy 

%<p^y^ji/<D5fr. BSfBg»&#<pfr&£ttsy* 

[ff^7 3] prlB^C0y^ry-b;U(D^^^, fcf •> 

[IS3J&S7 4] i joy * y -(? ;u £ cn^S^jMg 2 
?B j5<D»3K <b ft £ ^ ^& y -fe g 3BR 3 titc J * y 

loop^yKi/^rtTO, fajB3ltRgnfc^^:y^;u 
y b t mz#miR<DJ t y ^>i^^ ? v omjjf)^ 

t3£<pft& ^ft^j^_yjte jj^gtj^g gn/cy^e y 

FlSc$lifi^, 

^y^q^'> hr^, tfffB^^y^^^^vhp-^ 

^TCD^^ y -b;U^L^. y bfa(D-teU? b h^>^X^<D 

ipcpp^r ku^f^cc^, fgiBiHRgn/c^^y-fe^ 

[ii*^7 6] 2 m<D* f & y -fe c n^R^j&tf 2 
{go-feu^ h h^>^»<i:foe>«te8sn&«»fflo> 
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m^cpft^tte&J^v-te&oi^y b g-jk^z LEU 

imtiL fufa^^ey -b;U(Dn> bp-^y- h^ccmr 

ft. OTia-bu» h h^>> ? x^^^riB> ; e t ;-b^oy — 
:* &c Eg 3 ft & , faf B j »; -fe ;U &c jtf ~T & g 

i ffioa^cctt, wmv bmicm 

llfi t Btfiay^rU -fe;UDn> hp-;^- hm@tcmr 
|gjg 1 MiiLJ: n fejjjligg g{ft€r#il, 

;u<d^j> hP~;uy- hm@tcfufBlg2iIfe£^&c 
[fiWcJSs o ] 2f@o^- ; ey-feju<h cft^gs^ao 2 

jKP3> hP-;uy- KgtcfrgB^2«(aL^jtSC 



cb great £ -r a £ iA^^a 0 

h p -jt/»* - h mmcmi htitctz. mm^mmiiL 
gi^^y>moiBU griB^y h«wmg> 

[»««8 2] fiWBfrHBWMttt* W?fBjjll11&£mrfB 
1MSB 7 9 ccga»(Dy-»»# 

U-fr;UDn> FP-;l/y- hgffiCCt3: % MfBaSlgfi^ 

e> ft a c £ t -r ^ is^3a 7 8x«8o cci Big 

[ifS<S8 4] OTB^^e'J4zJl/3.^y h$K 

(D-n/bu-jisy- bmmiat. Buig^iM{a^x6 

ft^>C<j^^cL-r^f»^317 9(CKjW<Df g .-»»»a 
[ff^8 5] BulB V - ^ « . Ml Big 1 jgffigj* 

friaar i mfe J: o m >m 3 mfe^x. ^> ft %> c t 
[iis<3i8 6] w§Bgiga«, itiatfe^ m 

7 8 8 0<Dt^rft3&>131CC§Bi6<Pf r -»»#a^ 

[gff*S8 7] 1 fflcp^ g ^;lx<b c ft&jft^atf 2 
^lO-feU^ h j:^6«JiRgft&1K»tffi|(D> 

Ci»^JI8 8] l f[gxygVjfeji/£ mo-feu^ h h 
^>^x»<b^e>»ja3ftSS»<i<D^^:';-fe^^.=- y 

jqlB^^ m ^ & 5 ^ g U -fe ^ ^ W L ft jr^l^lg 



[|f^JS8 9] 2fjcpy^:U-b;l/^ CftgflUfr&fr 2 
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[If ^9 1 ] -br>*y-K£, ffjlB-fe>X^- Ftp 

g&scgjlgrg h^>> ? ^^d:, mntt>xs- Fcprn 

CiSfcJBg 9 2 ] K^mLttfEBK mffB-fe>^-F 
te> jjfrlB^y^Of^^CjSDT, guiBHf 1 

-^^8?IB^ y ^Bgg^^ ^gti/dl mitt>xs 
&fff:£Jg9 1 ^IBt£g)^>^r>^[5]gS 0 

9 i {ciB*B<D-fe>^r>^[a8S, 



9- 



